‘Section A-PHYSI 


(Bull $,..No...3., Pp. 361-892, 1923.) — 
detailed account of the time signals sent out from Lyons, Bordeaux, anc 
Paris (Eiffel Tower), and ofthe and. Of the clocks 


Fhe: Pim. ‘Service of he Observatory. G.. Bigourdan- 


L. T. Troland. (Frank. Inst. .J.107. April, ebianho 


1648:, Density:and: Viscosity of Acetone, at Low. 
Archibaldand'W. Ure. (Chems'Seoi, J: 125: 426-731, Marsch, 19, 
—-Acetone has'the following densitiesjat:various. temperatures : 0°, 0 
08261 +20°, 83704; +30°, 078473; +40°, 0: 8575 ;,— 50°, 0-8777 
08884; 0-9002; and — 90°, 0: 9117.. The-values of the viscosity 
in absolute: units are: 0°, 000889; + —20:4°, 0-00517 
0+00613:; 40°; 000713; —-59-7°, 0-0098L ; 
69> 29; 001200 79; and The incteasein 
the ‘viscosity: perdegree is: doubled with change of. temperature from — 25° 
to —85°, this variation possibly accounting to. some extent for the high- 
temperature coefficients of conductivity. organic 

“1649. ‘The Densities Specific of Chloride Solutions 
at R. Es Hall: :..\(Washington Acad; Sci.,.J..14, pp. 167-173, April 
19, 1924:)«-The and specific volumes.of sodium chloride solutions 
at 26° up'to.25:5 percent. are presented, . _ They 
have been determined with an acouracy of 5 parts. per million, . 
VOL. XXVII.—A.—1924. 2Q —.4-- KR 
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1650. Density and Diffusion of Gases Measured by Displacement Inter- 

) . GC, Barus. (Nat. Acad. Sci., Proc. 10. pp. 153-155, April, 
1924. )—The pressure due to a column of gas (e.g. coal gas), 68 cm. long, is 
compared by means of the interferometer U-gauge [see Abstract 1 (1922)] 
with that due to an identical column of air. The progress of diffusion at 
the ends of the gas column is measured by observing the displacement of — 


1651. Matters of Special Interest in Precision Metrology. A. Pérard. 

ue, 2. Dec., 1923.)—It is desirable that a 
e exact method of making a setting 
the microscope so as to obtain pean of the luminous areas between the 
lines of the microscope. graticule' and the ‘edges’ ofthe line upon which 
the setting is made.’’ There is a personal error in making this setting, 
due to the right and left asymmetry.of the observer’s eye. This error may 
be eliminated by taking two sets of observations i in such positions that the — 
right and left of the eye are revetsed with with respect to the microscope. To 
eliminate the fogging of microscope objectives, especially with heated bars, 
the mounting of the objective may be surrounded with small coils of 
electrically heated wire, so that’the temperaturé is raised several degrees. 
To. avoid. torsional forces on bars, these may be furnished at their points 
with circular mountings having their centres.on the neutral 
axis of the bar, which thitn fests freely Horizontal plane. 


L. Rolton and R. S. Troop. (Phys. Soc., Proc. 36. pp. 205-207 ; Disc., 
207-209, April, 1924.)—Using the method of measuring surface tensions 
for small ' quantities of liquids recently described by A. Ferguson [Absttact 


728 (1924)] tests have been niade of the effect of a magnetic field on the 


surface tensions of solutions of ferric and manganese chlorides. With a 
field of 16,000 Gausses no effect is observed, indicating no change as great 
as 4 in 10,000: “In thé discussion Owen points out energy 
consideration no obsetVable efféct is to be expected. oiG, A, SI 


1653, "The Measurement of High Vacua.’ Stintzing..  (Zeits: Phys. 
n. 108: pp. 70-81; ‘Jan., 1924.)—A method is developed for the measure 


ment "ot low préssufés,' which is based on the observation of the luminous 


appearance when the gas, which is contained in'a marrow tube, is submitted 
to the discharge from’ an induction coil: ‘Therange‘of pressures as measured 


by the d gauge, Over which the’ discharge is’ observed, is. from: 


10 mm. ‘to 10-8 mm: ' The charatteristic ‘diseharges obtained at different 

ires 'aré noted. “The method is less definite than: that of a compression 
method, as ‘in the’! McLeod Gauge, ‘but it is "more 
to lower pressures, if 

System is’ described in Which both ‘peindiples are: 
The’ gas from a reservoir of 0-1'to 10 litres:capacity is compressed:into 
capillary of 0-1 c.c. volume, through which aluminium electrodes attached . 

tinum Wires ‘ate Sealed. ‘The rarified gas is compressed into the 

rated capillary tube ‘until one of other of the chardetetistic. discharges 

is dbtaitied when the vdlutne is estimated from the height of mercury in 

the ard the is ‘obtained from ‘the differerice..of height 

of the meréuty coluinin itt the in 
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a8 ow “as! (20-10 taré thus: measutedseu'Phe 

neice Of ‘the’ ‘mercury vapour on the type of discharge is: minimised 
the temperature of the’ mercury inthe reservoir. from: which 
is effected. This cooling is brought about by 


of of Sotids by an Interferometer Method) 
H.C. 6c. Trans."17. pp:'98101; 


t directidis, on” quartz, brass; aiid’ on’ ‘a “crystal of tourmaline partllel 
crystal axis.’ The ‘method ‘canbe’ tised with Guite small 
the: investigators. ‘Temperatiire effects’ récéive special 

The cotipressibilities folind allsmaller than those’determined by 
seek ‘but are of the ‘same order of magnitude. Fluorite shows marked’ 


differences between the compressibility in the different directions: In the — 


case of fitiorite and brass compressibility decreases with increasing pressure 


over the range dealt with, but the quartz and tourmaline show the opposite 


PP Hydroxides. L. J; (Comptes Rendus, 178. pp. 1076-1079; 
March 24, 1924. )—The results of measurements of the Viscosity Of solution’ 
containing acid and alkali in vatying’ proportions, but in constant total 
molecular concentration. show that the minimum values correspond, ‘in 
the case of sodium hydroxide, with the formation of NaHSOj, ‘and'in the’ 
case of potassium or rubidium hydroxide with that of K,;SO,4 or RbgSO,. 
With mixtures of sodium and venice hydroxides the viscosities are 


straight line law. 


Rendus, 178. pp. 1200-1201, Marc 
80.manganin-constantan elements with a 9 cm. “diameter face gives er 
- £.,0f 90 microvolts per metre-candle, and hence can be used as a dire 
reading. or recording pyrheliometer with. a millivoltmeter. ‘The lag ‘Of 
such a.couple is;not, more than two, seconds, If mounted on an 


d'Optique, 2. pp.:67--64, Feb.,.1924.)—-Full directions. are given. 
preparation of the glass:and.,bath, and. for carrying. out, the silvering, by 
the formol process, which may, be used for me 20 om. in diamet 

1658. Sealing swith: Wood's. Metal. L. Welo,. (Optical 
Sod. of America; J.cand Rev. Sci: -Instz8.-pp. 453-464, March, 1924,)—— 
Wood’s'metal is found to take’”’ 


given of measurements on crystals 6f ‘fluorite cut in differ 
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thé! usebof:any flux, and adheres so well-as to,prevent, of gas 
along: the interface! can,thus be used as. for, 

W659. Effects..Produced -by Chilling: Glass; A, Q. Tool and C. G. 
Eichlin. (Optical Soc. of America, J. and Rev. Sci. Inst. 8. pp. 419-449, 
Mareh,;1924,)--Data were obtained for several glasses, but. principally 
front aborosilicate. used in the. most extended seri of experiments, 

as, the resultsappeared in most respects representative. the glass. and i 
: saabanaticas the apparatus for the detection of. thermal effects, and. the 
method, of packing are given... The curves for showing the differences in 
‘temperature between. the glass and, the neutral hody during heating were 
obtained by, plotting the deflections of a, galvanometer (in series with 
the, differential, thermocouple) or the, actual differences in temperature 
represented by them as ordinates, and the corresponding temperatures is 
the glass.as.abscisse. A graphic method for analysing and comparing 
differences. between the curves, of chilled and annealed glasses and for 
locating the approximate, temperatures at which the critical stage begins 
and-ends is illustrated and described... Changes in the form of the heating , 
curves by varying the chilling temperature and the annealing periods, and 
the changes of volume caused, by chilling, and annealing are set forth v 
fully: ‘The results of the many experiments would seem to show that ; 
(1) cooling glass slowly through the annealing range allows some molecular 
readjustment, which may include the formation of large molecules or 
aggregates, while cooling it rapidly prevents such readjustments ; (2) such 
teadjustments appear to. change such characteristics of the glass as its 
density, refractive index, homogeneity, stability, etc. ; (3) heating glass for 
long: periods at a given temperature allows it to come to a condition of 

the Staff of the Director of Scientific Research, Admiralty. (Nature, 
113. pp. 463-465, March 29, 1924.)\—A brief summary of the methods of 

sounding z at.sea is given from the earliest times to the present day. For 
more than 2000 years the simple method of ‘the “lead: was employed 
vithout modification—i. é. until the invention of the Kelvin sounding: 
pend During the last few years, however, subsequent to the develop- 

t of the hydrophone (or under-water telephone), methods based ‘on 

he reception of an acoustic echo from the sea-bed have been devised in 
the U.S.A., France, Germany, and i in this country. “In ‘all these methods 
a sound source transmits acoustic vibrations tothe water, and the reflected 
sound from the sea-bed is received by means of a hydrophone. The 
methods differ in the means of determining the depth. In the German 
method the depth is estimated by measuring the intensity of the echo. 
Obviously this will be‘unsatisfactory in practice, for sea-bottoms of mud 
or of rock’ will’ have different one of the 
American methods the depth is estimated from measurements of the angle 
between the transmitted bearh and the reflected beam.’ This method has 
‘aed good results, but elaborate corrections are necessary when the sea- 

is not horizontal. In the French systema detonator is fired near;the 
ship; and the'time interval measured between the instant of firing and the 
arrival’ ofthe echo: The 

VOL. XXVII.—a.— 1924. 
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itidicating; Bat has the large supply 


to take @’ litie Of sduridings ‘over @ considerable distances) 
Thy Great’ Britaii attention’ las Been "paid chiefly to’ thé-developnient of 
el system depending ‘on the measurement of the time interval; anda robust 


itus based’ Off this principle ‘has beeh designed and ¢énstructed by 
e the Admiralty.’ this apparatus the source 


wenn is a St diaphragm setin vibration at regular intervals by a spring 
‘hamine? controlled by an electromagnet. The receiving hydrophone 


simple mi¢rophone enclosed in’ a rubber body immersed in the water. 


stifall fiotor of constant: speedy atives twooswitches,; one 4vhich 


opétates the hathmer“of te transmitter) ‘the 
other short-circuits ‘the telephones in the receiving circuit except for small 
fraction of the ‘tevolution ‘as determined by'@ small insulated’ segment. 
When; ‘therefore the apparatus is ‘rintiing) "nosound is! heard unless<the 
insutat ‘segment if the ‘telephone ‘switch happens’to open the 
cifetit at the itistant the transmitter is ‘actuated or at! the instant 
when the echo returns from the #ea<bottom. | “By: a simple*mechanisin the 
on of the insulating segment in the telephone circuit can be displaced 
the cotresporiding ‘pair of brushes, so that an‘iatérval 
of time proportional to the atigilar displacement of the brushes intervenés 
betweén ‘the emission of an impulse by the transmitter and the opening 
of the telephone citcuit: Hence the anpilar'displacement gives a:measure, 
in terrfis-Of the known speed of rotation of the switch’ ofthe time taken 
for the sound to travel from the transmitter to the receiver—a distance 
approximately double the depth ‘ofthe water? The apparatus. has’ been 
tried ‘at’séa and*has giveh very ‘For: the 
POOR, Ths Phonic’ atlas. 
Sci. Instruments; 1. pp. 161~173, March, 1924,)—A tuning-fork of adjustable 
frequency controls the speed of a small ‘électric motor, the combination 
formitig ‘@ phonic motor; ‘alight dial wheel can ‘be put-into gear with the 
flywheel of the motor anid thrown‘ out as required by means of an electro- 
magnet, being brought to rest very quickly in the latter case by means of 
an vdyiareabae brake ; toothed dial wheels’were used in some instruments, 
butia friction drive has' proved quite satisfactory ; it is ‘possible to balance 
the starting and ‘stopping errors, 6 ‘that ‘the ‘total error due to all causes 
is perc nn Jess than 0-001 second. The gear ratio can be adjusted 
for'by’ altering the position of weights attached to the ends of the ‘tuning- 
fork, so ‘a8 to niake’ the dial readifigs ‘correct ; slip error is negligible. 
Chronometers have been constructed ‘with: three’ sets of dials, driven by a 
common ‘motor; with which three time intervals ¢an be measured simul- 
taneously ‘or in ‘rapid ‘succession. "A new type ‘of ‘tuning-fork contact is 
described, which gives constant contact préssiiré’ and constant vibration 
“temperature variations-of the titiing-fork not found 
important “for cofiparatively short ‘time intervals; “for long intervals 
Dye’s fork; constructed of Elinvar’”’ ‘steél; Could’ be used. The ‘time 
constant of ‘the’ electromagnet should be small; this‘can’ be’arranged by 
putting’a ‘large non-inductive ré ce ‘in series with it (a metal filament 
lamp of about 1500 ohms) and using a high voltage to get the necessary 
current. A double-break method of operation was adopted for the two 
operatio: ‘of starting an Stopping, ine taken 


Same: there were: 
VOL. XXvVII.—a.—1924. 
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armature was'not affected. Breaking one current brought the dial wheel 
into contact’ with’ the revolving flywheel ; breaking) the second: current 
brought) the dial wheel ‘back against. the, brake. .. Methods of, eliminating 
and compensating other errors are dealt with, and.accuracy. tests. 
déscribed. instrument has; been used. to -determine. variation. 
period of a’ pendulum: with amplitude of swing, velocity of sound i 
the'sea, measurements, electrical quantity 
of ‘Sdlidification.. “Rs Gross. (Zeits. {. Metallkunde, 16. pp. 18-23, . 
'1924.)-+A-summary is given.of previous crystallographic observations on 
crystals: deformed: by simple shearing, translation,.or, stratification, and 
experiments:on the elastic and plastic bending.of plates of rock salt and 
mic&;are described; which indicate,the complete, analogy of.these plates 
with:metallic crystals. Structure schemes, for, types of. bending, 
Vacua.) Britche; (Zeits,.techn: Physik, 1924.)— 
Two»pieces.of apparatus, the one for delivering gas into.a vacuum,and, the 
other -for transferring from,.one vessel. to 
1664.: The off Liquid Films; Tayl 
(Anni de Physique,'1. Ser. 10, pp. 134-170, Jan.—Feb., 1924.)--By equating 
the. loss. of potential energy when m spheres. coalesce into a single sphere 
to the latent heat of condensation a value of Avogadro’s number is 
obtained ‘agreeing well with other, determinations—t.e., the molecules 
seem. to behave as spheres possessing surface energy. and surface. tension— 
ani this led the author to treat molecular problems from such a standpoint. 
' Proving mathematically that long cylinders or large lamine have 
their-total surface energy reduced when they disintegrate into a number 
of ‘spheres, ‘the author was led to expect. such a mode.of disintegration. 
When.a small. drop of oil was placed on a water surface, lightly dusted with 
powdered talc, the oil was violently detached from the fibre carrying it, 
the water surface showed a violent tremor, and the talc was. brushed away 
as by a violent wind. Microscopic, observation showed the surface to be 
covered with numerous distinct lenticular drops of oil, all approximately 
equal, and distributed in a hexagonal lattice. The. breakdown of films 
also’ showed this aggregation into distinct drops, with hexagonal spacing, ‘ 
but no evidence of anything 1 in, the nature of a momo-molecular layer was ' 
observed. ‘The various phenomena are Henceihes: in. detail, and ficetches 
idustrating the stages are given. . 
vo M. Brillouin (ibid., pp. 171-172), put. that the calculation of 
Avogadro’ s number above was made by A. Dupré in 1867. He notes that 
the maximum length of stable cylinder obtained by Wilson’s method is 
2 not the same.as that obtained by Plateau. This is another instance of 


‘emperatures, Ww. (Phys. ‘Rev. 23. 255-265, “Feb., 
VOL. XXViIl.—A.—1924, 
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diameter of -wire studied is :10:mils:, and measurements are, 
taken up:to:2000° K. Errors:due to end-effects.are-avoided by mounti 
in series and: heating by the same current;two) lengths, of 
so that: the:middle: portions of: both are.at,the;same temperature. At the 
higher temperatures even a twist:of0- 1° per cm. exceeds the elastic limit,, 
On three successive runs made, the rigidity increased, progressively, due. to, 
crystal: growth in the temperature range above’ .1600° Bor, the; re- 
crystallised or ¢ values ofthe modulus. obtained, on the 
third: run_ate; in 300° 1020° Ky 
ef} oF} et Fenn rot 
1666; Theory. of. Shaft: Whirling. Ae dee Kimball, 
(Gen, El. Rev. 27. pp. 244-251; April,1924.)--The idea of forces, viscous 
in' nature, resisting the, change. of elastic: distortions, is. applied to explain, 


the phenomena in whirling shafts:|' In-the ca#¢ of a flywheel on a horizontal 
shaft between two bearings; the result of such forces is to deflect the flywheel. 
sideways. Forming) and solving: the, ‘differential .equations, including 
terms’ representing the action of such forces; it is found that:the displace- 
ment grows or decays according asthe speed is above or below.the whirling 
speed found by the older methods:..4 model, in which a central, thin 
steel shaft surrounded by copper wires embedded in a viscous material 
and with sich a flywheel thatthe’ critical.speed was low enough, to be 
seen, bore out these conclusions; and also that the speed ipa 
Mechaniik, 4: pp.»I-32, Feb., 1924.)—A special testing machine-is described 
by means of which the frictional resistance and amount of slipping between 
two’ discs rolling in ‘contact were investigated. ‘Observations of contact 
pressure, frictional resistance and. speed’ were: made. . Experiments. were 
carried out:with discs of cast-iron, wrought-iron,’ brass, white-metal, wood 
and leather in various combinations. The rubbing edges were: polished. 
and the effects of wear examined under the microscope... Curves showing 
the ratio of normal ‘contact pressure and frictional force, i.e.the coefficient 
of friction; are given for a number of different: pairs of materials. | Charac- 
teristic curves of slip: plotted ‘against the coefficient! of friction are given 
for a large number of combinations of materials, and it is shown) that.as 
_the-amount of slip increases a condition of stability is: accom 


1668. a sith. Hole, Bs ‘Timoshenko. 
(rank. Inst., J. 197. pp. 505-516,April, 1924,)--The author deals with the 
distribution ‘of stressin ‘a plate: a hole i in. the of 

1669, Compressibitity. Alkali Halides,.. Slater... (Phys. 
“Reva 23. pp. 488-500, April, 1924.)—Measurements have been.made,on 
various alkali halides by a method due to Bridgman. The measurements 
include the compressibility‘ (d0/2p)7/vp) ; the change conipressi- 
bility: swith \préssuré ify! = = where 
the compressibility under zero pressure ; and the change of compressibility 
‘with temperature The measurements were. made “at: 30° 
at'75°C., and at, pressures up to.12,000 atmospheres. 
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tion, values of Ag at absolute zero are also obtained: Itis found that when 
ho, ho, or the grating space by are plotted against the alkaliion for a series 
Of ‘salts of the same’alkali ion, or vice versa, the curves break sharply at 


the ion (K or Cl) similar ‘to: argon, «This ‘corroborates Bohr's theory of 


atdiiiic structure,“which assumes a discontinuity at 
argon, additional electrons going into inner: shells. . BO 
Ieformation tis ‘obtained ‘from the ‘on: i 
and its chiangé ‘with! questidn of the-enengy of the ctyntel. 
This will’ naturally be ‘divided int6 two parts; ‘the ‘slowly changing 
attractive’ energy and the repulsive energy! Ewvidencé:is.given that the 
former is due to the electrical forces between the oppositely charged 
a8suthed by Langmuir and others, while the latter, corresponding 
to what has been roughly termed ‘the “| bumping of the ions; ‘has given, 
rise to vatiows assumptions. Born, for example, gives.a formula: for the 


=+13: 94e7/§ 4-5/8", where the first term ‘is the electrostatic 


atttactive potential, and the second is the repulsive potential. The value 
for''n is 9, except for lithium, where itis 6... The: present results show,;. 
however, that there is no’ discontinuity between the properties of lithium 
and the’ other metals, 
(Zeits. f. Physik, 22: 6. pp. 397-400, '1924.)-—Leonhard Euler introduced 
the concepts of vectorial addition (“‘ Mechanik,’’ I, § 19, 1736.; ‘‘ Opera,’' 
Ser. II, Vol. I, p. 37) and subtraction (“‘ Theoria Motus,”’ Chap. III, §§ 143 
et! 1765). order of thought;led him to the calculus of \waria- 
tions: Stevin in ‘‘ Opera,’’:1634) had already used 
the’ expression “‘ geometrical addition.’’ in reference to the parallelogram 
6f forces. J. Kepler first stated the law of inertia :(‘‘ Prodromus continens 
mysterium cosmographicum,”’ 1596; ‘‘ Astronomia Nova,’’ 1609; ‘‘ Opera,’’ 
Hl, p. 161), applying it to the'moon (‘‘ Opera,” III,-p: 313) and planets 
(sbid., p/580): J. Kepler also treated gravitation systematically (‘‘ Opera,’ 
Til, pp. 161 et In his’ ‘‘Epitome;"’ p.522,he calls the force of attrac- 
tion vis prensandi ; at p. 534 he states Newton’s law correctly ; at p. 528 
he ‘had. blundered it. The principle of moments is not due to Stevin or to 
Huyghens, but to Hero of Alexandria. . Hero also used the cae 
gram of motions. Riccioli and Grimaldo were Almagestum novum,”’ 
I, p. 90,1651) the first to make an energy-measurement of the velocity of 
a falling body ; they let the:body fall on one pan of:a*balance and noted 
how high the counterpoise was lifted. The deviation of a plumb-line by 
a‘mOurntain ‘occurs first in Newton’s posthumous ‘‘ Treatise of the System 
of the World,” 1728. The equally-tempered scale was not due to Rameau, 
1722, or to Werkmeister, 1691, but was strenuously advocated by Michael 
Stifel (‘‘ Arithmetica integra,’ pp. 78-79, 1544), who “also ‘proposed an 
instrument with 44 tones in the octave. The true founder of the theory 


1671. On Wave Mésion in Fluid ‘Sheatd:. v. 


Publ. 3. No) 3: PP. 1-24, 


‘08 Keeande and: Ms 
16: ‘pp. 723-725, April 26, deter- 
VOL. XXVI.—A.— 1924. 


| 
4 
if 
if 
‘ 
] 
a 4 
| 
al 
3 
i 
t 
“ 
t 
i 
i 
y 
at 


nium dleate’ hydrate separating’ liquid 


ninations of ‘the ‘foss of ‘head in two* geometrically ‘similar right-angle 
Bends; with fatio of linear “dimensions ¢'¥, “dnder’ héads in ‘this’ tatio; 
ve results within 2°Y, of that required by the laws of dynamical similitude. 

“piessutés at ‘Various points wete also measured, and ‘the agreement 
those’ of’ the largé and ‘small iniddels, ‘plotted to scale, is extremely 

right-angléd bend Of sqiiare'section-tabe having glass: walls was 

photographic records éf thé'streath lines; andthe dead-water 
in the angle and on the infer wallare very well marked 
‘the latter halfway ‘across ‘the Section,’ 
Bin pil GiB 


Of 


1674. A Ge vera EQ 


1675. Tie. Theory, of Anisotropic Ligui el 

Astron. och Fysik, Stockholm, 18.4. pp.., 192 924, German 

Part I of this paper. with an of “Mauguin, who, 


containing the. molten. substan ice, between, two 
plates, the upper one being rotated a BY renangle. The 
in parallel light were explained by the simple assumption that the liquid 
consists of layers, but in peas #, light so simple an explanation would 
not hold, and. the present, investigation seeks to, find whether Oseen’s 
theory of anisotropic liquids can afford the desired solution, ‘The differen- 
tial equations for the conditions are derived on the assumption | that the 
molecule possesses rotational symmetry, about an axis, It is found that 
between the molecular constants two relations exist which reduce the 
number of independent constants to three, and the differential equations 
are then directly integrable, leading to hyper-elliptic integrals. The, first 
result.of physical importance is that the pure helicoidal structure assumed 
by. Mauguin is generally incompatible with the. differential equations, 
The angle between the molecular axis and the normal : to the plates varies 
from layer to layer, and a successful qualitative explanation of Mauguin’s 
observations is given for the various cases which arise. fii 
Part II of the paper investigates ¢ conical disturbances, such having een 
described by Lehmann in 1895 for ammonium oleate hydrate, and producec 
by eombining, two, rod-like crystals in opposite orientations to produce 
a kind of twinning. Lehmann concluded that the molecules are arranged 
in rectilinear series, lying upon double cones. The conical disturbances 
were ‘used by Lehmann to explain the phenomena of flowing me po 
The present author investigates the compatibility of these conical dis- 
turbances ‘with his theory ‘crystalline For this purposé the 
requisite differéritial equatidn ‘is derived ‘for a molecular’ arrangement 
involving only three ‘A, B, C, and ‘for’which cofrespond ‘three 
solutions, ‘The three ctystal ‘casts “ate deSctibed by Lehmiatin— 
viz: the rod-like crystals, a tube a of ammio- 
in soap ‘bubbles. 
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inivestigation of whether -a, conical disturbance: satisfies the differential 
equation showed. that:in the vicinity of the twinning plane the equation is 
approximately satisfied, but that the theory.can only explain,the rectilinear 
arrangement of ‘the molecules ontside.the twinning plane if.the constant 
very small compared: with C. When the molecules have very elongated 
form,'A and:B, must be assumed very, small with respect, to,C.,., From the 
approximate ‘rectilinear arrangement of the molecules,’ these must be 
regarded as very long ‘on the theory.. This result, stands in better agree- 
ment with the results, of: ‘Whe. 
which give liquid 


Weaver. (Phys. Rev. 23. pp. 412-426, March, '1924.)-“Sniall particles 
immersed a liquid experience a motion which is’ thé 'conibination 
steady gravitational drift and a Brownian movement. If there are space 
variations in the density of distribution of particles, the Brownian mévement 
produces a diffusion which tends to equalise the density. the steady 
state the densi n of is an th function of the distance 
below the surface of the liquid. 
the manner in whith the | 


equation for the number of as' a of 
time. A Set of special solutions is obtainled in terms of Which a solution 
Sati s initial and boundary conditions can be expressed, viz. : (ay For 
a fant! of finite depth with an arbitrary initial distribution n) = f(+)'a 
teduced form of the solution ‘is obtained, when there is’ uniform initial 
distribution; which contains a single ‘pataineter: This one parameter 
family of curves is plotted, and from’ these curves, either directly or’ ‘by 
interpolation, the density distribution may be obtained at any time for 
a solution of any depth, density, and viscosity, and for particles of any 
_ size and density. For small values of t, since the solution obtained con- 
verges slowly, an image’ method is used to obtain an integral formula for 
the density. (2) In the case of a liquid of infinite depth the solution for 
an arbitrary initial distribution’ is expressed by the Fourier integral 
identity. The Case of zero initial density for negative 7, and constant 
initial density for positive x, is calculated, as is also the case of particles 
initially uniformly distributed ‘over a ldyer of depth 4.’ In thé case 
Of a liquid extending from = 0 to 'y , ‘the boundary conditions 
are satisfied by’ assuming a suitable fictitious initial distribution over the 
Tange from += — © tox=(). The cases of uniform initial distribution 
and initial distribution over a layer are calculated.’ The ‘latter case, 
while detived for a liquid of semi-infinite depth, gives approximately the 
distribution of density during the settling of a layer of particles initially 
distributed | uniformly over at the end a long 


“1677. Life of in per Quantum States, 
(Nat, Acad. Sci.,, Proc,.10. pp. 85-87, March, 1924. i -In an.article to be 
published i in the Physical Review,” a discussion i is given of the possibility 
of calculating from data on the intensity of absorption lines the mean life 
Tot atoms and. molecules in excited quantum states. and the chance per 
unit time that a, molecule in.quantum state 2.will to 
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state J:in th of radiation; thie:quantity, being 


whefé pis the of the bi te a priori’ proba: 
tes 1 ind 2, and of ma btion 
te a th ‘Coefiicient for ‘frequency v. “The 
tHe whole of the absorbtion iné. table is given with ‘ 
for’m soditm, Calcium, HCl and HF, ‘and apr 


ment is fotirid with ‘the few' datas availabie 


A Peviodic Law of Atomic Davey.’ (Puys! Rev. 


March, 1924.)—A  periodi relationshi is evid the 


Xray aphic aré plottéd function of 
it "the Outer ‘Shell. “Beginning With “dich Tate 


nine or ten elements, as far as the values are ktiown. BY making ies 
Re new law, Tough predictions are made of the radii of ten other elements 


1679. Sohne: Modas:: Ida Woodward. 
(Phil. lag. 47. pp. "992-1016, May, 1924.)—Assuming an ‘inverse square 
law of rep n between two electrons and an attraction between an élec- 


tron and a positive charge Evof the: forny’ cf), the potential 
energy of series of static atomic models is calculated. The number of 
electrons considered is from to 8; 12) 27. “Several possible arrange- 
ments ‘of’ electrons ate considéred’'in thé “more” complex ‘cases! It is 
fourid 'that’if the law of force between ‘an electron anda positive chargé 
forming fhe nucleus’ of ‘an atom: of atomic weight written’! 
pp:'2034321, March, 1024:)—A lecture in’ whith are described broadly the 
lined wpon which the nuclear theory ‘of’ atomic ‘structure’ has ‘evolved. 
The apparent artificiality of the rules laid’ down by Bohr and Sommerfeld 
is shown’ to be'due only to the unaccustomed quantities’ which are dealt 
Physik, 142: pp. 47-68, 1924.)~-Works:out the detailsof Born’s lattice 
theory | consisting of as’ ‘point: centres of force: 

“1682. Phe Hassel tad H. Marie, eits, =: 
Physik, pp... 269--277,,.1924. Rotation diagrams were taken, with 
single crystals, about, amd directions, 
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D, Eastman. (Am, Chem, Soc., 46. pp, 1924.) 
results compared with those, of ise. Abstract 1758 


layer life relation.’ The structiire and patarietér ore, 
_R. W. James and L. W. McKeehan is confirmed ; “bismitith orystal being 
 ditrigonal scalenohedrical, the ,space..group being Dgd, = 6-57A., 
‘a = 87°34’: the elementary'vell is face-centred on all sides, and contains 
- eight bismuth atoms ; the Saale as determined from the intensities, 


a A.D auvillier 


and . de og € 
de, Physique et le, Radium 1-19, Jan ‘ 


i 24) The paper is of the. and experimental ork 


the authors and } Broglie during the past, three. y Bohr’s 
iy the basis, and the analogy is_ 


optical and X-ray spectra. paper be consulted. 


1684, X-Ray Diffrac uction for quid, Beniene. 


eaerenra of, the planar spacings in in crystalline benzene are d 


| 4:97 (c) 2-73 (c) 2-00 (c) 1-50 (c) 
Av. 4.83 () 
| Broomé, Eastman, Debye and Scherret. 


Commentit is made.on the interesting coincidence of some of 


found for liquid with those of the crystals... 


ond. Succinimide.. Kathleen Yardley. (Roy. Sac.,, Proc. .105, 
pp., 451-467, April 1,,.1924,)—By means ofan X-ray spectrometer, 


‘together with a Coolidge tube of molybdenum er rhodium antikathode, 


measurements are made of the atomic spacings in all \the principal, zones 


of the crystals investigated. By means of the formula: (abc sin B)p 


= 1-64 nM, where a,b, and care the axial dimensions in Angstrém:units, 


p the, density of the crystal, and M the molecular weight, it is found 
that; in the case of the monoclinic holohedral crystal of succinic. acid,. m, 


the number of molecules per unit. cell, has the value 2, and the crystal 
is based on the Bravais lattice ['y... Each of, these molecules has a plane 
of symmetry, and they may. be brought into.caincidence with each other 
by a screw of angle 180° and translation 6/2; thus the space group to 
which the crystal belongs is C3,. A probable structure is discussed in 
detail, an explanation. of cleavage and twinning being offered::) The 


orthorhombic crystal of succinic anhydride ‘is ‘based on the lattice Po and 


has four molecules per cell... It is shown that the X-ray method fails to 
determine the class to which the crystal belongs. The space group is 


In. ‘the ‘anit cell thie’ crys 
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given. A comparison of the molecules of succinic acid and of succinimide 


was a homo eneous beam. 0 


“in st. 
trigonal axis ; one lattice is slightly displaced in a, direction parallel to 
that axis, It was. fou ind that, taking into account ‘the relative 
of the X-ray lines in the ‘the case of arsenic admits 
aimnilar explanation. The following table gives the results for the three 
metals, the parameter x being a measure of = displacement of one 


., Shorter-atomie’ distance ... Bad 


atom ‘of ‘arsenic, for nearest ni shbours, ‘three at 
2-51 x 10-®'cm., in a plane (11) ‘perpendicular to the trigonal’ axis, 
and three in a paralle! lane on the other sidé Of’ the atom, their ‘dis- 
tances from it being 3-15 x 10~® ¢m.”'In this way the whole structure 
is divided into. double sets of planes separated ‘by quite wide gaps from 
the next set. The structure is a special Case of Sohnke’s point system 
No, 22 (“Das This simplifies to 
a ‘system of point pairs in which each ‘point i is at ‘the centre of ‘Stavity of 
of the or git al points. N. 


1687. Ai tomic and Spectral: Terms. ‘Hund: Physik. 
ai 6. pp, 405-415, 1924. )—An ‘attempt to decide between integral or 
half values for the azimuthal quantum ‘number k “for orbits giving 
to the terms of the optical spectra. rom the transition between hydrogel 
like and non-hydrogen-like terms the radius of the atom is calculated, 

both ‘for whole and half quantum numbers. These values are 'then:com- 
pared with those obtained for the‘ radiiof ions calculated other ways. 
This‘is done for the alkalies and alkaline earths, and 
obtniseds: for half. azimuthal quantum numbers, 

one writes the spectral terms in the form is Ryd- 
ai Z is 1 for the.arc spectrum, 2 for the first spark, etc., and 4 
is the effective quantum ‘number, it will be found that ‘ is in many cases 
integral, These are the hydrogen-like orbits, and are supposed to circulate 
outside the atomic ‘‘ trunk.’ The other orbits are those which dive into 
the atom in each revolution. ‘Thus’ an uppef limit will be the perihelion 
of the natrowest orbit for’ which is still equal'to », ‘while @ lower lirhit 


The Basis of tho Quantuin Theory.. Part Senftleben: 
(Zeits, Physik, 22° 3.pp. 127-166; 1924:)—In 
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which ig a contribution towards a complete ‘theory of matter, the methods 
of thé field theories are entirely abandoned ‘and'‘a purely’ substantial 
one Chosen, in which as basis matter is assumed to consist of a large number 
of discrete elements which are the energy carriers, These elements are 
: patie to thé ‘units of the electron and the positive nucleus, which’ con- 
tute the ‘molecular unions. “A general principle is then sought for, and 
the various difficulties arising therefrom are discussed. odcuirfence 
of the Planck constant A is the one which stdiids ptincipally in ‘the way 
of describing processes by codrdiniates.” Tt is now fonnd that by diminish- 
naterial process, although limiting cases arisé’ where electrons and fuclei 
are concerned. The theory of free stable moleculés is considered at length 
and it is found that for a discrete variety of states capable of éxisterice h 
must be replaced by another quantity, hi/m, where m is a whole number. 
1689. The Maxwell-Boltzmann Velocity, and Energy-Disiribution. Law 
in the Relativity Theory. .E. Kretschmann. (Phys. Zeits. 26. pp. 162- 
165, April 1, 1924.)—The suitable’ form on the relativity theory for the 
Maxwell’ velocity distribution has been derived. by. Jiittner for the mole- 
cule of an ideal gas, as that distribution whose probability is the greatest 
possible ‘on the basis Of-the Liouville hypothesis/~' The author has pre- 
viously shows [see Abstract 1619 (1920)] that the Liouville hypothesis is 
by,no,means.so generally valid in the mechanics of the relativity theory 
as in. classical. mechanics, The derivation of the yelocity- and energy- 
distribution law in the present, paper utilises no probability measure of 
state, but determines the required distribution as the single points of a 
arce field, stationary at the same instant, The effect of the reciprocal 
orces between, the moved masses is admitted, but the forces are assume: 
independent of. the velocity while a potential is to hand, The distribu- 
tion law,is then afforded as in the classical statistical mechanics. An 
extension of the results so obtained to forces which, on the relativity 
theory,, depend onthe velocity, is not, possible generally, but is shown 
9. be applicable in the important case of an electro-magnetic force field, 
this satisfying the Liouville hypothesis, The paper is entirely mathe- 
Non-Symmetrical A fine Field: Theory. J. A, Schouten. 
Amsterdam, Proc. 26. 9-10. pp, 850-857, 1923,)--In;the Edding- 
ton-Einstein development of the, theory. of relativity. [Abstract 222 (1924)) 
the components of the affine field are assumed be symmetrical 
id = Einstein supports this axiom with’ the’ 
hat both 3B,/0%, — and 0B,/2+, — are tensors, and if they 
Sect seems have an, equal clatm De. considered, the 
covariant derivative of B,, which is therefore not unique. Schouten 
obseryes, in, the, present paper that if, by definition, = — 
the. former of the two above derivatives is distinguished,.and preferable,. 
on’the ground, that it makes the scalar product A,BM invariant for parallel 
displacements of A, and B“; and he develops the analogue of Einstein’s 
theotyi: when. = AX, + S3S,),. being: symmetrical in 
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‘Einstein ‘he’ ‘dzrives at Geld: (gravita: 


the ‘last Schouten identifies iy with the: 
with the four-potential, While Einbtelit comet end 
tials with multiples of i,.. The asymmetric: theory «leaves:ithe relation 
between and but avoids Einstein's difficulty that an 
electromagnetic field can. exist only at points where the current-density 
is not zero. Sep 
| (The paper contains an ra 
"4691. The nuariance the Effective ‘and the Form of the Field 
Equations in the Weyl Theory. E. Reichenbacher. (Zeits. f. Physik, 22. 
pp. 157-169, 1924. )—This entirely mathematical paper is divided into 
ele o parts, the first of which deals with the special character of thé invari- 
ance of thé effective integral. “Weyl’s work on the relativity theory is 
first discussed, ‘and ‘the relevatit’ part of a previous investigation by the 
author ¢ on the nature’ “of electromagnetism [see Abstract 1322” (1923)) 
then extended. ” The second part investigates the form of the field equa- 
Wiss. Wien, Ber. 132. 2a. No. 7-8. pp. 309-322, 1924.)—The investigation 
of the differential quotients of a double-layer for the now described ‘has 
bled considerable simplification to be made 


tional) for the ele 


r the logarithmic potential 


complex. ‘formula apparatus. ‘The: further advantage is gained ‘that, 
apart from the continuity of the cover density, no other assumptions 
have to be made, In the case of Newtonian potential, simplifications and 
analogous results are derived. Both curved and plane double layers are 
cofisidered. The ‘paper is mathematical ‘throughout arid should ‘be ‘con- 


Roy,. / Astron, ‘Soc.,, M. N. 84. p pp: 363-366, “March, 1924. a prévious 
paper (Abstract. 1112 (1924)} was given a method of calculating’ the 
pais radius of space-time from the observed Doppler effect and dis- 
ance of globular clusters and objects. “This ‘leads ‘to valtie‘for 
%,, 6-0. 1012 astronomical units. “It is shown that at ‘coniparatively 
short distances other bodies would exhibit an ‘appafént repulsion. ‘Ata 
distance p a apparent repulsion would be balanced by the 
gravitatidhat m, and hence it ‘seerh$ ‘likely that at’ this ‘éritical 
istance ftom ‘any body ‘theré will tend t6"be'a concentration of’ Other 


bodies. ” It is shown that this distante, is cOniiected with the curvature 


radius of the space-time, R, and the’ ‘gravitation’ Tadius of the mass at 

th origin, L, by the expression : (p/R)* = L/R, For the sun-p' = 71/105 
astronomical units, corresponding” to a parallax’ 29:\ Among’ the 
19 neatest stars having’ ‘there’ which lié between 
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“1694. of L Silberstein, (Nature, 113, 
602-603, April 26, 1924.)—Two more values for this quantity,.as 
ealoulatedin dtecent paper are given and.a@ 
further extension:of the method outlined:. It is shown that if;two spectro- 
“grams be’ taken: distant object at:distance and radial velocity: Yon 


> 


Det are the Doppler effects: at times the 
and diurnal velocity of the earth is V;, be tested 


"1695. Relative Motion in. Classicat Mechanics. “A, 
(Phys. Rev, 29. pp. 528-545, April, 1924,)—While Newton 
introduced the idea of ‘‘ absolute.’ motion, yet he explicitly stated that 
observed motions are relative. The relative positions of a set of points are: 
determined by (3n —.6) coordinates, and the author 1 reducesthe Newtonian 
. equations of motion for ” particles to a set of ($n — 6) differential equa- 
tions containing the relative coordinates only.. Three of these, however, — 
areof the third degree, By introducing , Féppl’s hypothesis that the 
i "moment of momentum of the universe about any axis through its centre 
. oS mass is zero, it is possible. to reduce the set of equations to a set of = 
. _ (8n — 6), containing the relative coordinates only, and all of the second 
degree. Special forms of the. equations, suitable to Ptolemy's and 
‘Kepler’ $ systems respectively, are given, in vector notation. Somediscus- 


36, pp. 176-192; Disc., 192-193, April, 1924.)—It has been shown. 
that a generalisation of ‘Whitehead’ s theory should be on the basis of a 
Space-time manifold of uniform and isotropic curvature. In this paper, 
which is entirely mathematical, such a generalisation is developed. ‘The 
physical conclusions. drawn are: (1) That the observations on 
ion Of «mercury. assign.a lower: limit to the spate constant, which 
ig about 10! km. ; (2) that the effect of this curvature on the gravi- 
tafional deflection of light ig A ‘considerable 


1697. Uniformity of Testing | Ceits. 
fag 20. 343-344, 1 to the advent of the rela- 

‘tivity theory, it was, denied that the uniform working of a clock could 
>. be cestablished, independent of. the mechanical laws. Authorities are 
@Quoted—viz, Neumann, Ductue, Lodge, Piaundler, Mach. 
1908. Qhermayer introduced the innovation of. the independence of the 
petiod without resort to, Jaws, but on n the 
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rs made. 


Selety. (Ann d, Physik, 73. 5-6. 291-325, Heb,, 4924 com: . | 
prehensive divided into, four.chapters,, Chapter 1 conside 
Einstein's objections -against, the infinity, space... It is that 
Minkowski, or quasi-Minkowski world is simpler than a. oylinder or, 
cylindrical world; also, that, an average density of zero is not i improl bab 
-as Einstein. held, since itis compatible with complete space | content, infinite. 
absence of, a. singular, average region... The. fulfilment of; . 
Finstein’s“ Mach. he abandoned, especially, when, the total,, 
mass in suitable coordinate systems.is nop-rotating on, the: ayerage and is. 
infinite; ..1t is, doubttul, also,, whether. in. the finite world, with. its, actu: 
irregular density, thatthe Mach pringiple is ‘satisfied in the sense. of 
mining, the, G field alone the Tyg. Chapter Il discusses the. 1 
of space for a non-quasi-statical distribution of matter, Reasons are given. = 
for the assumption of non-statical matter, irregular, qnasi-Euclidean, ast 
is investigated, and. it,.is shown .that, in..an, irregular, 
complex..a, completely; unstatical, mechanically sta | 
chical world. is. possible... The dynamically similar. world, is found 
ferable, |, Chapter LH. deals first with a,cemtric-symmetrical static 1 
in an irregular quasi-Euclidean space, then with the, possibility of summa-, 
tion of the small inertia effects, and finally with: the po ity. SAREE: 
the Mach principle for a particular case. Chapter IV summarises 
grounds, for the theory, of, infimite Greater. of 
the Euclidean space compared with the Minkowski .world ; (2) possi ; 
of. the, relativity;.of.quantities which arise, in, the.dynamically. 
world; (3); possibility, of the cosmological fulfilment; 
of, the: special theory of relativity, ; me y.of irregular density and, 
in conjunetion with. the exclusion.of a. central, distribution, ‘of, 

1699. The Michelson » Raschevsky. 
Physik; ppi' 401-404) 4924, )—On ‘account of the velocity ight 
varying with’ the -gravitation-potential; a! negative result: is not ‘tobe: 

‘under the general theory of relativity; On the other hand, as! 
the speciat theory of relativity implies the absence of gravitation-field\ 
which: canfidt ‘be’ experimenitally -realised;::a positive: result cannot! be! 
regarded ‘as ‘tonttadicting the spetiali theorycitselfiy 
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1700, Meteorol rugtions at Geneva and. Bernars 


“1701, The Bo af. Normals... Sections 4a.and4b, 


1702, Krichewsky's Method of J E, 
Woolard. ,; ‘Weather Rev. 52. pp. 91-04, 1988. \—This | 
paper, contains a of _Krichewsky’s. of curve-fitting 
Praatioal directions for its use, The curyes 
a the Pearson curv curves, and are much. € to. of 


of the resistance of the air to’ thie motion of ‘the sphere, and ‘has provided 
two new methods’ Of! detetmining’ method depends ‘on finding 
the tilt froin’ the! Vertital'at which the’ sphere must-be projected in. order’ 
that’ a wihd: distribution, measured ‘by Some-other may bring the | 
sphere ‘back ‘to thé gun. other depends on comparing, wider circum 
similar ‘to those iti the first 'riethod)’ the ‘muzzle velocity with’ the 

Of flight’ of the Sphere. '/ The ‘methods ‘and’ restilts ‘are set out’ in the’ 
present on the paper referred to above: ‘for the underlying” 


th or rer 

‘ageful diagram ‘is ‘fesults’of other itivestigatore 
on the resistafice to spheres ufider ‘various with a discussion’: 
of ‘the’ differences between them.” "The turbulence of the air, the rotation” 

of ‘the spliete,andl 'dépattures from spherical form. {tie latter particularly » 
‘the’ case” Gt rubber’ pilot balloons meteorology’ deter-"' 
“all! play“a'part in prody divergent 

list ‘of references is adde A. G: 


1704. ‘Atmospheric oF, Kalftany> (Phys. 
114-115, March and thérmodynarmic 
not “appear 1 to" suffice as explanations of iieteorological pheriome 

ses the opinion that these are'ultimately more 

ound cal’ condition of ‘the* atmosphere’; ' and if» this: 

should prove’ 80 the fundamental problett for the study of weather on a’ 

world ‘scale will be tiie question as to whéthet’ atmospheric: electrical 

phenomena are cosmical or in A. 

The Mass:of the 4 | (Bull, Astronomique, 

3: No: 2..pp. 331+336; 1923.)—The height, K.efithe homogeneous atmosphere, 

a has been‘determined by E; 'Mascart, that, the Jaw, of variation 

of density with height is p/p = = My where som 

If H is:the height of the’ homogeneous atmospherereducedto M,S,L., and.@ «me 

is‘taken as 660, the value of K/H is (1.4 — the. 
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| 1703. Aerodynamic Resistance of Spheres, Shot Upward to Measure 
| the Wind. L. ¥. Richardson. (Phiys. ‘Soc:, Proc: 36. pp. 
| 1924.)\—The author’s development ‘of’ method’ 6f measuring the 
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author! deduces that :4);0from -iwhich 
4/680) = 660; ' Reasons ‘are‘given which ‘show that: the 
value a = 660 is impossible, but no definite value can be obtained without © 
ati atdurate knowledge of the density of the atmos- 
706 ‘Atmospheric Radiation. Rendus,. 178. 
nocturnal, radiation,ris the d 
between the'thermalemission oT‘ from a‘black body at. the, temperature 
and: the radiation.» :received, from. the, .atmosphere;; thus 
¥ In this-equation ‘only,;term , depending ;solely..on 
the «meteprologieal conditions. ; Dhe;values RAVE been, obtained 
from: thé) meaii® values of the )hocturnal: radiation, given. by . Kimball, 
‘Angste6m;' and‘ the» author. |» These »values; show.that; the. atmospheric 
radiation: varies fairly regularly ;throughout, the year,, being appreciably 
greater im summer; and also: that: it decreases with: an, increase in altitude, 
Such variations ‘are not shown by the) nocturnal radiation ; it.) ‘is, suggested 
that ‘they are chiefly due to changes in the-temperature, of, the.air and in 
the pressure of water “vapour near the. »gtound, ‘The, temperature, of 
black body encircling the earth, and giving the same radiation as the 
atmosphere, | is, aft. = the, value Et 
is generally, between 20° and; 30°, but increases. at higher.elevatio 


tipper Cyelones,, iA Defant Defant, Akad p, Ber. 132, 


deal with the of arge t 
asa, mountain xange. Lf there is q discentinuous layer ‘more’ or 
well defined, between the, stratosphere and the and if the’ 
streams are moving, relatively to the projection, it is shown that ‘the 

boundary is. warped, in an undulatory, manner, and that vortices devel as 
in the front or rear of the, projection ‘according to bie velocity’ direction. 
The; theory,,is applied to, “consider. the effect of mo untain Tanges in 


xner.° (Akad. Wiss. Wien, 


terrestrial 


are ‘dest bed and ¢o ‘with conditions pr 
Ne rth America, ‘Water, rotating it Basin,'is héated at thé 
ghery and cooled at the axis Of rotation.” "The phenottiéna’ Obsérved 


support the view that cyclonic phenomena arise through the interaction 
of th = and warm air streams, but they do not support the discon- 
inuity theory, at least Ht that fotm 
act 1912)-and 39 (19 bee 
1709: The Pevidditity. of Thunderstorms ed. Gabriel. “(Comptes 
Rendus, 198. pp: 1020-1022, study: of:the -observa- 
tions& nt-Hon period: of forty ‘years, shows:that 
the périods 6f high‘ or low thunderstorm ¢requencies agree ‘closely’ with 
the’ wet'and ‘dry epochs.’ ‘The’ most violent'storms may’ occur ‘during’ the 
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of minimum frequency) and it is,concluded that;there is no marked 
change in the frequency when the A. 
“86 The Lunar Tidé-at Mouritiusand 
(Roy Meteorolog. Soc., J. 50. pp. 99-112, April, 1924.) —D mina: 
seg of the lunar atmospheric tide at Greenwich, Batavia, Hobektig, and 
Aberdéen have been described! im €arlier papers; \\similar results now 
published for Maufitius and: Tiflis.:‘The dataempldyed are(the: hourly 
réadinigs for! periods: of 40" and’: 26: years: respectively, 
have béen Corrected for the daily non-periodic! ‘variation: of the: barometer — 
to the ‘aniiual vatiation of pressure. The mean! values .obtaitied for 
the’ ‘of the barometric: variation, ‘expressed in 
microbars, ‘are’: 61 sin’(2r 4 98°) for Mauritius,and  27-sim (27+ 65% 
for’ Tiflis; 7 being the mean lunar time reduced to angle... ‘There is a marked 
Variation in‘the tide, both the! phase and ‘amplitude: being Jeast 
around ‘the Deceriber solstice; the change with lunar distance is. some- 
what irregular. Further determinations for other stations are necessary 
before the variations ‘of ‘phase | 


Wien "Ber, 132) 2a. No. 1-2. pp. 59-68, 1923.)-Measurements’ of the 
ag radiation were made in the Fae a neg of Innsbruck, 


uniform, show lower than igneous 
alline rocks, but there is nd dependence of activity upon 
The penetratitig radiation increases with height.” 


2 Harmonic Law o of Propagation of Séismic Tremors. G. Grabios 


vitz.. . Lincei, Atti, 33. i. pp. 74-76, Jan. 20,'1924.)—-The author 
takes ‘the seismic tables of ‘the ria ‘Association giving the values of 
the primary, and secondary phases in terms of ‘A the angular distance 
rom. the epicentre, and expresses P and'S as the sum of thé’ harmonic 

ctions of. odd multiples of Aye.’ “The formule reproduce the’ data of 
bles up to an angular dis ace of 150°, with mielin 
sec. ‘in the cage ofS, 


ATONE AL 


An. Earthquake, 16 March, 1993. “(Aces 
Atti,,.B2. ii. 499-504, 16, indi )—The epicentre was at 
43° 10° E Greenwich ; the velocity of | propagation was initially. 
74km,,/sec,, reachin little 8 kin./sec. Of 2000 
pp. 73-97, Jan., and pp. 217-251, Feb.; ,1924.)--These. two, papers provide 
a readable and non-mathematical summary of the tidal and current wor 
ofthe U)S. .Goastsand Geodetic Survey, : Mainly from: am engineering and 
economic standpoint: Types and forms of. tides, prediction, accuracy 
of ‘tables, tides: in rivers; mean sea-level, seismic..waves, tidal. power, 
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gauge, current of 
‘Which “are the atest devices sed by the Servey in this workiso Wo AUR. 

‘1716. Tides.” RL ‘Btertiéck. (Akad: Wiss. ‘Wien, 
‘Ber. 131. 2a. No. 10. ‘pp. 667-694, 1922.)—-This paper carries on the 
analysis of ‘Mediterranean tides { Abstract’ 28: (1914)}] by! tieans 
Of observations from’ ‘14 new stations results are tabulated; The 


¢idalconditions show the inftuenc’of the Gibraltar stream andthe proper 


de Of thé Mediterraneari basin!” The'data enable certain nodat lines ‘to 


beestablished, idghd ati getdate 


i716. Statistics, of Precise. Astronomical | 
Wilson and W, J,.Luyten.. (Nat, 10, 
experimental d tual 
deterr alues of parallaxes and of their probable: observa- 
tories ‘of ‘McCormick, Greenwich, Mt, Wilson, Yerkes, Sproul 
and. Dearborn have determined parallaxes by. photographic | methods, and 
these published Tesults, Allegheny. and McCormick have enough Stars 
in common. for statistical discussion ; both: determine their 
by, measuring at different epochs the position of the parallax star relative 
” comparison stars ; these comparison stars may be in.part, the same at 


as to make a: trifle more than half the!values of q:fall, between a = (+ 1, 
if the:actual-probable errors are those deduced from the discordances’ of 
the observations ‘in the individual, parallax. \determinations,.'. For, 273 
valuesof:a) in ithe distribution’ curve, plotted; ‘on. arithmetic-probability 
paper the accordance with the normal error ;curve is perfect; thefrequency 
of the, difference dm itself also follows error .curve,: and the 
authors iconclude:that on the: whole McCormick. .parallaxes« are 
0* +0033: 071010 larger than: the Allegheny, ‘and. the actual probable errors 
of the individualsdeterminations are on the! average abont 25%. greater 
than those calculated: from the observations. Results are also given: for 
the Yerkes with the tw) other vA. 
Fiding: Straight Data with” “Applitation Sunspot 
Marvin, (Monthly Weather\\Rev. Web., 
1924:)—Ansim plified “arithmetical «method! “of tdetermining: the» value. of 
the constants, inthe equation of the straight line: of best fit to any given 
data; is: described»: Asi an illustration of the: niethod | it. is, applied, te ‘the 
determination af the sun-spot period: from! 1820-1924, It is convenient 
to change’ the form of ‘the equation 1820.44 + be into 
1820+ (ble) = ¢, and tabulate the differences, d; between ‘values 
of equidistant; from ‘the ‘beginning.and ‘end .of the period considered, 
04, oy Cg, these values sare: multiplied. by) weighting 
factars g, equal to'(n—1), (n—~8); etc: Then for the Jeast square solution! 
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= Led/N where 244? — — 1°), The 
équation obtained: for the sun-spot: period. is y=: 1822-25; +.:11+31%, and 
the observations show that the variations: 3 in the are 
Cosmicak Physics; Sunspotss : Levine: , (Comptes Rendus, 
178. pp 1365-1366, April 14, 1924),—-The. author proposes an. alternative 
‘explanation to Hale’s for the polarity of. sunspot-streams, ‘Dee. Abstract 
1105::(1924)],: namely, that solar eruptions: form, holes.in; passing through 
Se thus Sk its bright surface. Their, -incandescent 


than the first: A. 5S, D. M. 


Atti, 32. ii, pp. 391-394, Dec. 2, 1923. )—Empirical formula’ have 
been derived. to express the relation between sunspot activity and ' the 
solar constant and possible theories of the connection ‘are ‘discussed. 
Sapo is gis ven ‘to the theory that increase in sunspot activity gives 
rise to a cl ange in the absorbing power of the outer layers and corona 
due to of material and hence alters the radiation. 


P TOC. 10, PP: 53-55, Jan., 1924. )—A formulation of a polarity law based 
sp of the Zeeman effect in 2136 sunspot groups observed in 
8-1923 ut 60 % of. groups are bipolar, having the preceding and 
following spots of opposite: magnetic polarity. The ‘author describes the 
reversal of the sign of the polarity in the preceding: and following spots 
of the northern and southern solar ‘hémisphéres’ after !the: minimum of 
Solar activity, both in 1912 and. 1922, and shows that atjsuch times of 
solar’minimum ‘activity, four spot; zones, characterised by: distinct mag- 
netic ‘polarities may coexist on the’sun; this ‘position lasting for, perhaps, 
‘tw6'or three years; ‘after which’the last low-latitude spots of the old cycle 
disappear.” ‘The ‘author Suggests that this indicates a,solar cycle of 
22: 2 ‘years’ duration; not of 11-1. It is required to observe the Evershed 
effect at low levels in bipolar spots, in /order-to! determine the’ sign of the 
domifiant charge’; ‘and if this is found to: remaim’the same/from cycle to 
cycle; ‘the ‘vortices of the spots represent whirls; and the teversal of: the 
polaritiés means a reversal in the direction of whirl» ([See Abstract 1105 
(1924).) A.S. D. M. 
Ther Great Velocities a thet Giles" 
W. “Anderson; 6): pp. 1924/))—Pring- 
sheitn’swork 4s first briefly described, in:which solar: explosions are: held 
to ‘be’ improbable explanation: of the: high velocities ofthe protube- 
rances as also simple''adiabatic expansion, ‘and am electricaltheory finds 
favour, ‘Strutt likewise ‘opined adiabatic expansion’ to be’ insufficient, 
and while‘ati isothermal‘expansion could account for the! ébserved velocity 
of 834 km) yet such an ‘expansion of! the whole! prominence, or of 
pe anes ceree of it, would make it fill a space far in excess of 
the estimated volume’ Of*the stellar’ universe. 
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velocity is ‘acquired by: ‘not! within the ‘sun, after: 

forces Of the latter. “Although ‘the ‘entire literature contains no objection 
to the'Stratt conclusions; yet the present(duthor now seeks to show that 
‘these ‘are: ‘by no’ means :theory for the 
protuberances is developed jalthough the’ author does not claim this! to‘be 
the sole \éause," notwithstanding its containing the minimum hypothetical 
Clement; and other contributory effects are “discussed. The: 

fia: and the. whole should be ‘consulted. 

H.H,Ho. 

19224 Variable Absorbtion im Atmospheve. .Amerio. 
(Acead. Lincei, Atti, 33: Jan. 20, 4924.)—Measuremients of 
‘the ratio of the energy radiated froma small area) at: 60° or 75° from the 
‘céntre ‘to that radiated from the ‘centre of the solar disc have been made 
and ‘the two series of observations overt’ a period of!six months charted: 
‘A general‘agreement is apparent and the°existence of variable absorbtion 
confirmed, ‘A double pyrheliometer is described containing two thermo- 
-elements-which can be arranged at two points solar image. A doubly 
wound ‘mirror galvanometer of special on with the two coils: at right 
angles, is used with Wh. 


8923. Attempt to. the Meebidiohal Component — 
of General Curvent in the Sun's Reversing Layer. R.-Sekiguchi. (Imp. - 
-Matine Obs: Kobe, Japan;‘Mem: 1924.)—The author 
refers ‘previous’ investigations on*the'‘current circulating between: the 
pole andequator!: [See Abstract’ 409° (1914), 657 (1915), 2238 (1922), 
gives ‘the method: ‘of: observation and) reduction ; the 
‘instrument’ (a Littrow spectrograph ‘set’ in the horizontal position, facing 
south). ‘the ‘plates! taken‘ (one’on July: on July 31 and 
forthe latitades, 65°; that the poleward horizontal component of the 
of the layers from! which’'the’ respective absorption. lines 
Originiateris’ ~-0-847 km. /sec., ‘and that ‘there is a tendency for the 
with increasifig' height of! ‘the level ai S. oM. 
Brightness of Lunar’ Eclipses». Wi J; Fisher. 
Mise. Coll. 76.9: pp. 1-61, Feb., 1924:)-+The author gives three grades of 
based’ on the observation of * spots or seas on the eclipsed 
(4) ‘With the naked eye or with field glasses ; (b) with telescopes 
and 6 inches ‘aperture; ‘(¢) with those «above 6 inches... A 
table pives the’ \particulars of the’ phase, ‘air mass, grade; the  sunrise- 
‘Btinset’ line“at ‘mid*eclipse, ‘place; observer; tondition of sky,''means’ by 
whith! observed, strength’ of twilight'\br’ nidon’s altitude; for 68 lunar 
‘eclipses!*He finds that'in the (a) The southern zone 
of! the’earth’s shadow'is in general brighter than the central zone, and 
‘this again ‘is’ brighter than the northern ;'\(b) there is no obvious way in 
_ which @n‘effect of the solar cycle of activity can be disentangled from the 
effects of dust ; (¢) the greater opacity in the earth's northern shadow 
may perhaps. biccounted for: -by the fact. that the great deSérts are 
northern hemisphére, and the! dust from 
‘the trade winds parallel and not: 
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@lso: bythe: greater of dust-erupting. volcanoes, in. the northern 
‘hemisphere;; and dust ejected from some.of. -chas.. been. known : to 
‘penetrate well up. towards, the: stratosphere ; there; is; not much 
difference in brightness .of, the. eclipsed: moon. ‘to..its position at 
apogee or perigee ; (¢) an effect depending, on longitude, as suggested. by 
Smith in 1825, does exist, but its. maximum, phase is quite 45°. away. from 
he expected, and, winter eclipses are, bright, .spring..eclipses. dim, 
summer and autumn. ge arg different from 


“1725. On the Breadth of the Hydrogen Lines in 2 Stellar Spectra. E. O. 
Hulburt. . (Astrophys... J. 59. pp,..177-180,) April, 1924.)-+When: the 
Stark theory, ofthe broadening of the. Balmer. lines of hydrogen is, com- 
bined. with the Saha theory of high-temperature ionisation, is found 
that:in order to account. for the.broad Balmer: lines observed in many 
stellar spectra, the pressure.in the stellar envelope must.be as great as 
several. atmospheres, This. seems to. contradict. evidence from, other 
sources which points to much lower pressures, The assumption, of.a 


considerable of in) — explain the 


-Diternination of Average Like Evcited Colciuen 
Atom... B.A. Milne. (Roy. Astron. ;Soc.,..M.N. 84,...pp. 8544363, 


Magsch, 1924,)--It-is taken that atoms in the high-level chromosphere are 


supported by radiation pressure, and consistalmest, solely of singly ionised 
calcium above 8500 km. on the sun [see Abstract 616 (1914)}-and an et 
number of free electrons. They emit .radiation of .wave-lengths 
2968, and the: energy-value of a. single .Jq-state is chosen, so that: 
difference (la — ls) corresponds tothe mean. wave-length 43950... ‘The 
author describes the mechanical equilibrium in) which. the normal lo-state 
is. transformed) to the excited Im-state: and. back again, and shows that 
the emissions: will be random in. direction and.‘the recoil momentum zero, 
on the average, but that. the momentum acquired in, absorption will be 
principally outward, since the atoms,at such high levels are exposed: only 
‘to: radiation, on the side exposed to. the sun,;, If:7.is.the,time spent in 
the dzr-state and 7’ in the lg-state, the values are found. by 7.x 1:18 
x and t + 7’ = 4-6 x 10-5, where 7 is the ratio of the intensity 
in thejcentre of. the line toy the intensity, in adjacent .continnous 
spectrum, and is-less than 1... From)measures’ by,Schwarzschild, the value 
of.# is, whence T = 076: sec. Since. t = (r/4:mge) 
—1), the author finds. that-for Cat. high-level: chromospheric 
equilibrium isnot possible for a star with the.same, value of.g:as the sun 
temperature below 4400°. Taking the value for, the,sun, 
1078.sec. for Cat,,he finds for Capella,for Sirius; and,for 
-Plaskett’s..O-star, 0:010, 00043, and 0- 00036, (or @-00019), respec- 
tively, and for.the last star he suggests that/atoms.of ionised calcium, will 
ibe. continuously expelled under, xadiation. pressure. alse, gives the 
general. for the of sodium, hydrogen 
Wi tay of do. 
‘86. pp.;:94-113, Feb., .1924.)—Recent ;work. im. classifying. ‘stellar 
Spectra shows that with very few. exceptions they.can /be,jarranged in.a 
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sequence, and indicates. that speetrad, type iis .correlated. 
temperature... Bohr’s. theory, of spectra: )Saba’s: application: of it, to 


stellar atmospheres; has. made possible,..to. explain, this: correlation. 
Farther, it:is. observed, that. there are differences between the.spectra. of 
giant and, dwarf. stars, belonging to. types, these can ‘be 
explained. as,due to differences.of pressure. tet 
A of, recent spectroscopic parallaxes, 
golour indices, effective: wave-lengths, details of  intensity-differences 
throughout the spectrum, direct. heat; and. determina- 
tions.of angular diameters: of stars. results, all agree, in: indicating 


that, spectral, type. is. mainly..a function) of. effective temperature;;.and 


they agree,as to the order.of magnitude ofthe temperatures and even to 
‘numerical values for those of late-type stars; though they differ somewhat _ 
for the. early types. Effective temperature, is, also.a function of absolute 
magnitude, but the paradox:is-noted that giant: stars:have lower effective 


temperatures than dwarfs of the same spectral type, and yet show a 


Stronger development.of enhanced: lines. This;however, is:explained by 


the much smaller pressure gradient. im:a/ giant); :and Adams’ empirical 


correlation: of intensity of certain’ enhanced, lines: with great. intrinsic 
luminosity.,results from; the fact indicates 
pressure, due to. low ,surface, value of: gravity, due: to large radius, and 
this implies large disc:area: and! consequently: large intrinsic luminosity. 
«Phe order.in. which lines.:due to neutral atoms, and: lines due to:ionised 
atoms, may, be expected on the quantum: theory to appear, reach maxi- 


Mum. and ‘disappear, in. the sequence--of, stellar;spectral: types, is dis- 


cussed; and a diagram shows the relative intensities of various absorption 
dines as actually observed: in: the: sequence: cit: is:pointed out that the 
absolute value.of 7 (the average: time,during: which an:atom remains in 
an.excited state) could be.derived from stellar evidence if: the effect :of 
(surface gravity):could be distingnished: from: the effect of pressure, which 
should: be. quite possible;.and that it might equally well be deduced 
from. observations,.ef certain ‘lines in: the»solar:chroniosphere: Modern 
spectral theory has: solved: many »problems. of 
1728. of Study of Stellar Distribution: H. 
Annie J,,Gannon. ..(Am. Acad., Proc..59. pps 2164231, 
_Results..of) discussion of the Henry’ Draper ‘Catalogue of stars ‘brighter 
(See 878 (1923), and: 814 
(1924).) Other points brought out are The\G:stars;are predomimantly 
dwarfs and lie within /the nearbysregion of fairly; constant star-density. 
There are nearly twice many: naked-eye: KO stars as in any. other-sub- 
division, About-60%-of bright stars:are earlier:than the sun, ‘and:some 
20,000: stars. have spectra essentially identical with that of the:sun.; The 
distance of the-dark:matter, obscuring: over 300 parsecs:; 
of that; making ‘the Great Riftin the:Milky:Way;. part comes as near as 
200 parsees ; the distinct/nehulosities:in the Scorpio-Ophinchus region are 
200 and. 300;parsees distant. Of: the:L:ocal Clond, of the 846 early 
stars’ 25) (visual): ‘belong tothe; Local Gloud;: 10:% to 
the general galactic field... The average median galactic latitude for B 
‘stars: between: +26 and 8’ «25, (visual) ‘and ithé:sup-is: 50>light 
-years to the north of the galactic plane.” The diameter of the’ Local:Cloud 
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irregular ‘in! but of ‘the! order of 1000 parses. Galactic 
Concentration; and:G° stars: are’ largely dwarfs and’ ‘Only slightly con- 
centrated towards the Galaxy: “Longitude: is importarit because of the 
‘particular star clouds, the: nebulosities, “and” the ‘eccenttic. position 
Of the sun. Asymmetry in longitude ‘striking ¢haracteristic in the 
distribution of Md variables. “A stars ‘preponderate in’ low galactic; 
high latitudes. Of ‘the distances and numbers of stars, the 
‘gréat majority of’stars in’ the catalogue aré within 1000 patsecs. There 

3600 early: ‘B stats, of: which 20% ‘are farther away than: 1000 parsécs, 
-and the faintest ‘(visual magnitude 11+6)' are’ more: than’ 3000 parsecs 
away. ‘The volume explored’ for B stars is'2000 times’as great as that in 
which dwarf G’ stars are observed. ‘The ‘great: ‘majority ‘of “Stars ‘are 

_ extreme dwaris; ‘showing that a star spends most of‘its life in the later 
Spectral ‘stages’;" ‘there: are about’ 2000: times» as many solar dwarfs ‘as 


IRendus, 178.:pp. 1474-1475, April 1924,)—-The ‘total energy received 
from: stars:can ‘be measured >with the radio-micrometer or the thermo- 
electric pile,’ and Coblentz has shown that the proportion of ‘visible light- 
‘radiation to the total radiation is, on an’ average, twice’ as’ great for’A 
and ‘B:type stars'as for solar stars:” ‘Theoretically’ it should ‘be less. 
‘Nordmann’ therefore ‘concludes {Abstract 1568 (1920)} that the general 
absorptive power of stellar atmospheres decreases from ‘the solar type 
to the higher-temperature types: It: must’ be remembered, however, 
‘that*with A and B stars the maximum energy is in the more refrangible 

part of the spectrum; and that absorption is more’ effective here than 
‘in the ‘visible‘part, so that we should: rather conclude that the A and B 
stars have ‘powerfully absorbing” atmospheres.’ ‘Moreover, our own 
_ atmosphere: ‘also’ absorbs radiations from! ithe «stars; and especially‘ the 
‘ultra-violet rays. The proportion varies’ also between stars of the same 
‘spectral type. This: may be due to various ‘causes, ‘such; for example, as 
_ the presence ofa companion of lower temperature ; but if due to differences 
of absorptive power in the atmospheres of different stars of A and B types, 
the’ absorption must be more effective where the visual magnitude is 
equal but the total energy is less. M.A. E. 

| Eddington: Astron. Soc.,; M.N» ‘84; pp. 308-332; March, 1924. 
‘Nature, pp. 786-788, May 1924\)—-By means of the’ theory of 
the: stellar absorption-coefficient, which: ina‘ previous) paper [Abstract 

used. to calculate the absolute magnitude of 
Capella,’ it ‘should be ‘possible to determine differentially the ‘absolute 

Magnitude: of any gaseous (giant) star.:whose’ mass and effective 

_ temperature are ‘known. Taking 36 stars for'!*which these data’ are 
reasonably ‘well’ determined, it seems that the formule of the theory 
‘predict correctly the absolute magnitudes of all, ‘though: more than ‘half 

number ‘are: dwarfs;;:and it appears that the low) tuthinosity the 

‘dwarfs’ is fully;accounted for by ‘their comparatively ‘small: mass, without 
‘appeal’ td amy’ other physical: difference. This result'is'im conflict: with 
‘the current view: that dwarf stars are too dense to follow the laws of a 

gas;.and:that their low luminosity is due 'to/deviation from: the 

gas’ ‘It‘is ‘argued that dense stars may still 

VOL. XXVII.—a.— 1924. 


° 
4 


bility perfect gas, for) owing to“high ionisation; «stellar ‘atoms have 
only’ about 1/100,000 of the ‘bulk of ordinary atoms;'and thérefore failure 
of ‘the: laws“of''a' perfect gas: need’ not ‘be expécted: until an’ enormously 
highdensity is reached: effect “ofthe: high electric: charges the 
jonised atoms ‘been considered, ‘but itappears 
that not! appreciably ‘affect the’ corisidered!: ‘Notwith- 
standing a wide range of' physical condition ‘in the interior’of: the: stars 
discussed, the ionisation level is different:in any of them.’ “The 
assumption that the same molecular ‘weight can be ge for all of 
Thé'exterit conflict between the present fésults and thersarrent 
theory ‘of stellar evolution depends whether'we admit that the mass 
of a star diminishés'to an important extentby tadiation of energy during 
‘its’ lifetime. Tf: the’ star’ gradually burns ‘itself*adway in’ liberating ‘sub- 
‘atomic efiergy, the sole‘divergence “between the» present: theory arid the 
giant and dwarf theory is that diminishing brightness in' the dwarf sequence _ 
‘isattributed to decreasing mdss ‘and to-decredsing compressibility. 
The conception of an ascending and descending series, judged: by effective 
temperature; is thus ‘retained ‘although asjudged: by internal temperature, 
‘there is’ probably a continuous ascent. By ‘way of appendix, a discussion 
is given ofthe: fundamental quartic “equation ‘of “the theory ‘of ‘radiative 
equilibrium; in which account is taken of’ 
1731 and Interferometer “Measureménts of Double Stars. 
Mi Maggini. (Accad. Lincei; Atti; 330il pp186-989; March 
‘When the values of ‘the interferometer*measurements of double stars ‘are 
tabulated against those obtained by micrometry, a systematic difference 
appears. If I be the interferometer and‘M the micrometer values, M 
is'a positive quantity which decreases regularly as the separation increases. 
The error’ is*traced' to diffraction; which causes an apparent displacement 
of the’ itiages. of ‘close’ stars’ and ifitroduces’ ‘a’ micrometric ertor:' The 
magnitude of the error is worked’ out’ forthe ‘instruments ‘used’ for ‘this 
1732\ Motions of Spiral Nebula. W. M. Smart. (Roy: 
M.N. 883-353; March, into the ‘proper 
motions’ of ‘the seven® spiral nebul# measured by van “Maanen. The 
plate constants: of these were deduced*from/ about‘ comparison stars 
in the usual way, and from-these' comparison stars‘the proper’ motions 
of the » nebular points are derived. Van Maanen adopted three methods 
of obtaining: X and the components: ofthe proper motion of the whole 
nebula’ The author first: inquires into the erfors which may be introduced 
into’ by propér motions ‘of! the ‘comparison ‘stars "themselves, 


‘but finds these negligible ; next: into the*probable errors in X and by 


van Maanen’s methods,and finds ‘thatthese* maybe’ greater’ than the 
values of ‘Xpand Y¥ ; third; he proposes two »methods of his own: (1)*by 
a selection of groups of nebular points'so that ‘the mean motion. ofa group 
at’ compared ‘withthe mean ‘motion of’ a: similar’ group at 
(ry; 180°), and °so on; (2) since’at «a ‘constant’ distancefrom’ the 
centre and: in the ‘plarié of the nebula the values‘of the radial (v) and the 
rotational ‘(w): motion are constant’ if the*aebula region is divided ‘into 
a number ‘of: rings* (circular: or inclination: is 
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vero or-not),; a least square: solixtion.can be made for v,-w, X and for 
each ring, The author applies. the first method: to six)of the spirals and 
‘the second to M 61; and finds that -van,Maanen’s proper motions are real 
and‘of the right order. of magnitude. Their mean proper motion is.about 
"01 per annum; and if their «mean cross: velocity: is. 600 km./sec.; their 
mean parallax is about 0:"000L.; He'finds) further, that in this:case M 81 
is no.exception the rule: that: spiral : ‘the 
1733. Diffusion. of “Hy “Mache. (Phil, 
pp. 724-735, April, 1924.)--When a-glass bead.-is fused. above the cone 
of a Bunsen burner flame, ‘the form ofthe lauminous;sodium vapeur is 
dike. that-of comet ‘near: the, sun. |. The,author finds, by making two 
simple: assumptions; that the isothermal, surfaces are those of rotation 
about the-z-axis; and are given by:the equation, Prim These 
_ ghapes-vary with the velocity of, flow ofthe gas through the intermediate 
forms between a sphere and a paraboloid, the edges being most defined 
near the glass bead and diminishing in distinctness with distance from it. 
Applying these deductions to comets, the/author finds. the-analogy to the 
‘Bunsen: gas flame in the coronal gas, which (as Saha has shown) need not 
be of small-atomic. weight. The green coronium, line has ;been traced 
at a height of 20’, and the coronacitself to 6°.0r-7° from the sun ; and he 
concludes that if such a-gas has-once raised: to, such: heights. by 
tadiation pressure, it can leave the sun permanently, for if the light- 
_pressure is greater. than.the solar attraction: it. will.remain greater... |The 
magnitude ofthe velocity may be:very large, and will diminish but slowly 
with; increasing distance from::the- sun... df the velocity»be so large that 
the,atomic ions become positive atomic Tays,:the action on the cometary 
gas will no longer: be one of simple impact; the cometary gases will diffuse 
with, almost ‘molecular velocity into: the;,outward- stream of gas driven 
from. the sun by radiation, just asthe sodium: vapour is developed from 
‘the bead: .. The author interprets the essential. features of comets; the 
eoncentric envelopes ; the sharp and. the,diffuse boundaries of the tails ; 
and Bredichin’s three types of tails, though these are not interpreted 
as Bredichin did. But if it should prove that the atomic ions which 
deave the. sun are accelerated by light-pressure until they attain; the 
wwelocity. of atomic rays, they will excite luminosity in the molecules of 
the cometary gas:and cause it to stream, This action on the cometary 
gas.is-not,directly by, light-pressure, but through. agency of matter 
(Wilson: Qbservat. Contrib.: No. Astrophys, 69::pp. 11-29,: Jan., 
41924,)--The luminosity and density functions of Kapteyn and van Rhijn 
ate combined to give am apparent luminosity function, which expresses 
‘the distribution of absolute magnitude for allstars brighter than apparent 
Magnitudesm Values of the function for successive limits =. 11-0 
axe found and: compared with counts made of the-helium stars of Kapteyn 
and, of:the:star-of other types in the tablesief spectroscopic parallaxes. 
Beyond yng:=.50 thedata are incomplete. - To this limit the agreement 
is good for absolute: magnitude MS 165. M: there is.an excess 
caleulated: value,and for M = 0 ++ :+-.1-5 an excess in the observed 
mumber, but the:agreement within the uncertainties: of the data.:»: 
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calonlating: absolite magnitudes» from. 
observation that the solar velocity ‘is greater with ‘réspect toidwarf than 
to giatit stars must be allowed for; and may: partially explain:the apparent 
systematic differeticé | ‘hetweett mean measured’ parallaxes; “The 
luminosity function being of the form of an error function where Mg is 
the mode, it has been claimed that the excess of low lumindsitiés dlisetved 
among’ the: nearér stars shows thatthe: Valué of ‘My ‘should: be! increased, 
This view is supported, though Luyten’s conchi$ions ‘On ‘this subject aré 
invalidated by selection of data. In general the luminosity and density 
functions, @erived priticipally from faint'stars) With 
Pavallax, °F Slocum, (Astrophys. pp 108+ 113, March, 1924.)— 
Systeriatic errors in? stellar parallaxes determined' by the: ‘trigonometrical 
method appear to’ be‘ different for stars Of different colours. It:has been 
that this‘ may ‘be to atmospheric ‘dispersion .: To: tést ‘this 
ai pair of Stars) one red; the‘other blue (Spectral types, atid B6), were 
seleeted: the photographed with the 20-inch’ refractor: of 
vait Viedk ‘Observatory’ at hour ‘angles’ Varying from to 4h. 30m: Iso- 
chromatié® plates ‘and: a ‘colout’ filter were ‘used.’ The’ positions of the 
célouted stars were measured with respect to six comparison stars of 
about the 10th magnitude. From 40 exposures on 20 plates the displace- 
ment: in Zenith distance ‘at altitude 45%) relative tothe group. of com- 
“Stars, is'for the red star —'0”-025 0”-019, and for the blue 
star 0-019. The signs ate ‘as would be expected; refraction 
raising the bltie’star' more and the red ‘star/less'than ‘the faint comparison 
stars; Of about For'parallax work, only the components 
of these’ valties in‘right ascension need: ‘be’ considered;'and: these’ are 
that’ for plates taken’ within’ half hour of the meridian no 
(Rey: Astron. ‘pp. 366-377, March; 1924.)—-In an earlier 
paper [Abstract 975 (1923)} it was shownthat*the absolute magnitude 
of a’ B-type star bears ‘stich a well-defined telation’'to ‘the intensities of 
‘heliurit lines ‘in ‘its’ spectrum ‘that the’ relation ‘affords a method 
of determining the parallax of the star. Since then) much valuable 
material bias been published on this subject; especially Rasmuson’s memoir 
on moving clusters and the McCormick Observatory list of trigonometrical 
parallaxes ‘OF B-type stars. Using these-new data, reduction curves of 
gréat ‘precision “have ‘been derived. The two pairs’ of. lines: described 
before, Hy — A4388 and H§ — A4144, and also the pair Hy — A4471, have 
used. The curves thus obtained are compared with those derived from 
of Pliinmier, Charlier, and* van \Rhijn, and although’ there 
sotiiétities.latge differences for iidividual ‘stars, the general agreement 
is good: *Parallaxes ‘of 100 stats are’ giver, and: are'compared with paral: 
laxes “from “Mt. Wilson Observatory’ and? other’ sources. . For’ those 
stars OF thie-hundted which ‘belong’ ‘to’ moving clusters, the mean group 
is and the ‘mean spectroscopic parallax now derived 
is 0085 ‘tor those ‘whose trigonometriedl parallax is known, the mean 
is 0-012; ahd the mean spectroscopic parallax is 0”‘013. These results 
the Me: Of relation: between ‘Spectral 
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type and absolute. ‘when;Adams and. Joy's. division 
into sharp-line and, diffuse-line stars is taken, into account... It is possible 
that the measurement of the .intensities.of the helium lines a 
to an. of subdividing. the M. 

4737. ‘Spectral, and. Hypothetical 100 Fein 
of Large Proper: Motion... Wis — » (hick, Observat., Bull. 11, 

pp. 337-340, 1923.)—-It is indicated that Delaunay’s series, which proceeds 
by.\powers ofim: (ratio of means, of »motions..of. satellite and .of planet), 
e andy! (eccentricity and sine of. -semi-inclination of the, satellite), are, not 
carried far enough for Jupiter viii, for these terms, are much.greater than 
in the case iof the meon,,., The author refers to,the thesis for his doctorate. 
in (1913, where he calculated the numerical, values of the sums of the series 
for m ='— (the; case-of, Jupiter viii); and, forall the terms where, 
(the sum: of, the exponents.z, ty) ds less, orjequal to.4, and compares 
his ‘results: with :those, suggested ..by. .Brown..,,In, this, thesis also 
- Comparison: Binarses. and | Single 
J.iH.Qorti /(Astrom. J: 35.:pp. 141-144, April.4, 1924.)—There. seems 
to be:airelation between: absolute magnitudeand ayerage velocity ; . 
may be equipartition of energy, between early, and late type, spectra, [see 
Abstract:1559 (1922)] ;, the author, therefore inquires into the comparative 
velocities of double and.single stars,,, He finds.no, appreciable difference 
in mass between ‘the single stars and the brighter components.of the doubles, 
and in the material used, the average mass.of,the. binary system comes,out 

as about 1-7 that of the single star. A table gives the average radial 
from solar. motion; of ,,the .two,,classes for. types ,AQ;A9, 
BO-B9, .FO-F9, GO-G9, and KO-K9, For, types;A and F. there seems 
no: difference in-average velocity,,;thopgh, the <binaries have 1-7 
singles... For G and; K; the, binaries-have.lower velocities, 
and this maybe due to their companions being of,A or B type, so that they 
should::themselves, therefore, be. placed im, these.classes,, both.on account 
of their motions and. galactic rood M, 


£740. The Absolute Varjabie. Stars... BW. 
Merrilliand:G. Strémberg. . (Mt. ut, Contrib. No. .267. 


of ‘Long-Peviod: Variable Stars of, Classes Me 
ond Se. Gi Stromberg and W,,Merrill, (Astrophys. 
164,:Aprily 1924.)--Computation. of. three rect- 
of the motion relative,to:the sun of 80 long- 
period variables of been,.computed from 
the: radial velocities; proper. motions, and; absolute; magnitudes, The . 
stars: were divided jinto: two groups according, to their. spectra ; Ad) M 
to! Mée and.Se, .., The elements of, the .velocity-¢ 
foreach group.were.determined, and.are.given in, I,in galactic 
VOL, XXVII.—a.— 1924. — RK. 
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itt Table hil equatenial coordinates. ... The, direction 
of the major. axis .is:about the; same:im both.groups as for; other. classes, 
of!stars; -but' the dispersion of the, large, expecially for 
velocity. disheibulion ia. yery,marked, among these. 
stars;::as ‘evidenced by thenfact; thet the first::group. ‘(eontaining ;.the. 
fastest moving stars) is: shifted! farther.from; the,origin toward: the third. 
‘to July, 7928) Ofthié vatidble stars 
Rx" is ‘and ‘Miiginis’ ae given)”: 


Ab i. (Accad. Lincei, “Atti, “32. pp 
with t types, colour indices, parallaxes, ‘and’ magni: 
des of each ‘component. the’ spectral types in’ their’ 
der. of eyolution, primarily Sif interntediates, a 
aris, and | plotting against tthe di Mente of the colour indices of the 
components, a smooth Telation is apparent." “Similarly the variation ‘of 


he logari the of either the order of évolution’ 


“gs ulari A. Wh. 


Study,.of Kariable,Star SX, Herculis....W. J..Luyten. (Lick 
pp. 12412 1924,)->Table 8, gives a list, of . 
observations, made.with the Lick 36-in, and; the Mt. W refractor. 
reflector, by,,the, author, between, May..24.and October 12,. 
.hydrogen :lines, seem. to .develop. yery, shortly after. 
minimum. and disappear,30-40 days;before the pext minimum. A re-. 
discussion /of.,the, light variation, elements. by, Luizet,.and, the, author. 
visually, and, by. Jordan. photographically, indicates, that, Jordan's period 
of days is probably nearest the true gne. uizet found the minimum 
of. the light curve sharply defined uthor found .the light of both 
phases, flat.as ina sine,eurye; Hary,, 214 its photographic. 
Cepheids give a constant range in magni 
Cepheids ag spectra clustering round G and in ae irginis). 
show no bright lines...SX Herculis, with warying maxima maxima and minima, has : 
high, galactic Jatitude, spectral class varying from, K2, to Md, and variable 
brightlines thus differing from,.the, ayerage, Cepheids.....It, resembles 
the Jong, period Md variables in the time of reappearance ‘ofthe bright bet 
but difters from them in maintaining the:relative intensities of these lin Py 
Its. length.,of, period. lies, between those, of the Cepheids and of the, Md. 
variables, and these do not, fit -luminosity 
estimates its.visual finds forit 48 
0*- 0001; for it the values Ms, y= 0"-9., 75, -042, 
arid tangential ‘with space velocity = 86 lni.Jsec.,. 
Shapley’s value would give a ‘tangential: velocity of. the order of 1300 
and place, the ates. sparse, 10,000 parsegs away, 
VOL. XXVis.—A.—1924, PERT. 
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Radial Velovity of € Hy Ludendorft; (Preuss: 


Wiss! Berlin; Bet. ppi49-68; 1924;}—-This ‘star has been:knowm to! 
variable 1923 thas beet classed as irregular. «THe 
however, from a discussion of all available observations of its light-ehanges, 
that it isan Algol variable of very long ‘period, viz!\27- years (Astrono- 
mische ‘Nachtich ten, ° p. 81, 192) p: 389)’ The! minimum brights: 
mess, which is magnitude: ‘less ‘than the tiotmal, ‘lasts for. about:340:: 
days, arid the pétiods: of decreasing and: increasing: brightness‘are about), 
180 days each. The middle of the next minimum should be in May, 1929. 
The'spettrum is;cF5, and, it is therefore doubtless. a super-giant Jike;all 
c-stars ;~ its absolute magnitude been found at. the Mt. Wilson, 
observatory to be In the present paper the period: ‘is, deduced 
thé watying radial, velocity obtained from, measurements, of | 182 spectro-; 
grams taken by the author and Eberhard between 190} and 1913 and 
some data American observers 189 well ich, 


pe the hy of. an companion, provisional 
elements of its orbit are given. It seems . necessary that 
companion. . is seven times as, long in the direction ‘of Totion ‘as in é 
direction. at right angles to this, which suggests that it may tesemble a 
swarm, of meteors rather than a star. The chief star, must be assumed to’ 
have. an. extremely low density. and large diameter, 
Superposed upon the long-period curve is another of about 150 day, 
but this varies greatly in length and amplitude, and cannot possi ly 
represent the movement of a third component. For (1) there is no 
change in the’ charactér of the’ spectral ‘littes: trace’of a 
um during the whole period of normal brightness, ‘and’ only dur 
inimum ahd‘ the period: of increasing brightness ‘ave’ changes 
observed, the lines becoming less’ clearly” defined’ atid: ‘ansymimeétrical 
ahd (2) the irregularities in the short-petiod tdo great and too 
rapid to be accourited for by gravitational disturbaticéiof a'¢lose companion: 
caused by the ‘eclipsing long-period’ “No plates°have been 
obtained at Potsdam during the period Of decreasing brightness, and’ the’ 
catise of the’ peculiar spectral changes carinot profitably be discussed ‘until’ 
these are ‘available and a large spectral region’ his been photographed. 
It is, however, suggested as a probability that during minimum’ we’ see: 
light froti the bright component coming’ to us’ €ifough ‘the outer’ atmos- 


phere’ Of the companion, and anomalous: Perhaps plays a part’ 


here. 
also’ appeats' to be irregular, and’ the same'is: the case’ with the related 


ats, and especially the § Cephei variables. As ‘with € Auriga theréfore, 
thie radial-velocity curve’ cannot be explained’ by siniple orbital motion of 
two components, yet it is improbable that’ all triple systems. It’ is’ 
mote’ likely, espetially sinice all aré presumably of very low density, that 
he itregularities aré due, not to°Grbital mdtion, ‘but to’some such catise 
pulsation, which hasbeen suggested for'the Cephei ao-stars. M. A. Ee 


The. Orbit of the Spactroscopic Binary Triamguli. Pearce, 


(Lick Bull. 11. No. 1924,), 
1747, Cluster in Perseus" (Bun. 
sins ‘8. No. 3. pp. 393-434, 1923.)—The chief results, in the order as 
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graphic magnitude of '7500°stars‘in' the clister neighbourhood. 
stars‘ ‘which “is ‘taken’ asthe boundary between: them:::; In; the clusters 
there ‘are ‘stars of all apparent’ magnitudes ‘between 6-22 and, 16; that is 
to say} (the dispersion’ in’ luminosity 10,000. Curves,‘are, given 
showirig the frequency for different magnitudes’ in. the regions of.4 and 
x Persei; and’ the relation between: absolute and apparent. magnitudes: 
and spectral types in thecluster dand the cluster x. Adams’ linear relation 
is indisputable; but it is here a band andrnot.a:geometrical curve... This 
is due either to the assumption that in) these:clusters stats, of the same 
apparent magnitude are of the same’absolute, or to a genuine physical 
variation the latter is ‘probably the effective teason. The. brightness 
of'a starcan vary much without sensiblealteration: in its spectral type, 
This caused van Maanen to conclude that the: theories of Adams and 
Russell do: not hold’ good for’the’ Perseus clusters;'The) parallax of is 
0"*0021 and of is'0”-0020. The miean velocity of a star is. proportional 
to the amplitude of its motion, It is also in ‘inverse ratio to the square 
root of the mass, and therefore the mean mass of the stars is in inverse 
ratio to the ‘squaré°of ‘the amplitude of thé’movement. As in other 
clusters; ‘io found. clustdrs" show: a’ stratified 
condition ‘or ‘a tendency to conform’ to:sueh..: A and By the brightest 
have ‘a quarter ‘of'the amplitude’ ofthe faintest types, K and M, 
which reach’ to ‘the periphery ‘of The amplitudes, mean 
#eibcities, and mean masses being related, if we know the amplitudes 
we can calculate the masses. These relations are given for B, F, G and K. 
If the: émission ‘power ‘of a K-giaht/ia the same 'as'that of a K-dwarl, 
then “a ‘K-dwarf is 60,000 times as demisé We: can:derive 
the ‘relative ‘agés ‘of clustéts. from‘ the? presente!or! absence’ of ‘the giants. 
of a certain type ; the Perseus ‘cluster is less aged than a ¢luster' containing 
only dwarfs. ‘The stars surrotihding the double cluster! have 
large proper motions, which are neafly' parallel ‘to the plane:of the Milky 
Way, whith’ seems’ to be the fundaniental plane for stellar motions, at 
least6f those of faint’ stars. No internal proper motions with respect 
to’ the centres of gravity are apparent in ‘thé double clusters. ‘No 
correlation appears to be between the proper motions, the photographic 
magnitudes, or the spectral types. Adams and van Maanen have found 
tadial'velocity for the double cluster’ of + 0-9 km./sec. 
[See Abstract 1114 (1924).) : . A.S.D. M. 


1748. Photometric Varidtion of X and iT 
Lineei, Atti, 32: ii. pp. 483-487, Dec. 16, 1923.)—The photometric curves 
for X and T Cancri are given for periods between February and July, 
some of the curves abe in the Wh, 


4749, Mira Ceti, R T Cophei, 
bad R Serpentis. E. B. Frost and (Miss) F. Lowater. (Astrophys. 
J. 58. pp. 265-279, Dec., 1923.)—The authors confine themselves chiefly 
to the two first stars, and give plates of their spectra and a list of the 
early papers dealing with them. They find that for the four stars the 
velocity is practically constant, though different from star-to star, but . 
that the bright hydrogen lines give a smaller positive value for the velocity 
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than’ the’ dark ‘lines; “arid this is’ the same; difference for 
all ‘four stars, and is‘ of: the order They. ‘therefore suggest 
that the bright hydrogen lines ‘may ‘be ‘due-to eruptions; similar to: the 
eruptive solar prominences, and thatthe various: broadenings of the 
hydrogen ‘lines ‘may’ be*caused by the: various:inclinations the. line of 
sight of these “eruptions ; ' also that as these eruptions:may be :periodic; 
and as the bright»lines’ in Mira disappear at minimum, the variation in 
‘magnitude’ may be due to the ‘varying speed, quantity, and’ height of: 

gas projected.. “They point out-that the difference displacement. 
the bright’ and dark lines cannot probably be due to:pressure,, as this 
should be small.as in the case of the sun, where:it is: but the small fraction 
of anatmosphere: ‘They find that most of the bright; lines, are due to 
the’ rarer ‘elenients, and that the presence titanium’ oxide indicates a 
comparatively low temperature in these stars, so that if the bright lines 
indicate a high temperature, they niust arise froma body separated from 
the source of the bands.: This paper has: been’ held over from: publication 
since 1917, and therefore does not discuss the work; Mt. Wilson 


1750. of Mira Ceti Variable Lincei, 


Atti} 33. ix pp. 3-7, Jan. 13, 1924,)—Itiis shown. that the light curve. of 
this type of variable can in general be explained readily if two hypotheses 
ate allowed :-(1): that the velocity of light is compounded with the velocity 
of its source (2) that such, fs stars. 

Photometric. of R RX. Vingings R 
Ss-Aurino,  (Accad. Lincei, Atti, i..pp. 17-20, .13, :1924.)— 
Leonis'is observed:from February to July,.1923, A.minimum, is found 
307 days as compared with 313 days previously found.’ RX. Virginis..is 
observed from February to July, 1923... The curve is somewhat irregular, 
‘oscillations occurring with a period which varies, but. is.about a month. 
‘R«Virginis is: observed from to period is 
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41782: Coefficients Acids Salis. in the Ultra 
violet. J Ghosh and; Se Bisvas,:, »(Zeits.. ‘Elektrochem. 80,. 
pp. 97-103, March, 1924.)—It appears, to be a eneral rule that the stro 
acids and their sodium and potassium ‘salts a corresponding values 
of the absorption coefficients in the ultra-violet. Nitric acid and 
potassium nitrate give amongst ‘themseh veg identical absorption co- 
efficients, whilst a little different from ‘sodium “and barium nitrate. ~ The 
reason for this variation is not clear.” Passing over to the weak acids, 
the absorption Coefficient markedly Changes in these with the salt for~ 
mation. Comparing trichloracetic acid with acetic acid, it is established 
that, whilst- the first, and . its, sodium -salt:. possess “throughout similar, 
absorption spectra, with the last named acid and its sodium salt a cer , 
variation im: the absorption, coefficient. exists. .The absorption Fegion 


remains confined very nearly, to the same portion of the spectrum. Rees 
‘TITS, 

Soar; Trans, 19. pp. 386-348 ; Dise., 348-350, April, 


1954, Indices Caleite w. L. 
(Roy. Soc:, Proc. 105. pp. 370-386, April I, 1924.)—Accepted values for 
the refractivities of Ca; C, and O atoms:in calcite and aragonite show that. 
more than 80 per cent. of the total refractivity is due to the O atoms, 
and the explanation: of the strong. bi-refringence..exhibited, by. these 
crystals ‘must therefore be sought im the structure of the COs groups, 
_about: ‘which X-ray analysis gives. imformation., A comparison of the 
‘refractivities of several molecules or ions containing 3 oxygen. atoms 
leads ‘to the conclusion that the carbon atom has a ne suen refractivity. 
The oxygen atoms, are thus more, highly polarised. by an electric field 
than-are.the other atoms in the. crystal,. An oxygen atom is more strongly 
influenced ‘by. the,other two atoms in its, own group than by neighbouring — 
atoms. :The,result,of this mutual influence of atoms in the same groups 
is. that they: are more strongly polarised. by, an electric field parallel to the 
plane. of the group: than by. one. perpendicular. Hence the refractive 
index of the crystal is greater when the electric vector is perpendicular 
to the trigonal axis of calcite than. when it is.parallel to the axis. The 
fat is true of the pseudo-hexagonal axis of aragonite. Excluding the 
of atoms in other groups, values ‘of the two indices are’ calctilated 
and found to be’in fair agreement with those observed. | When account 
is taken of the effects of other oxygen atoms better agreement \is obtained; 
The explanation may be extended to other rhombohedral carbonates; 
Similar considerations lead one to bi-refringence 


af pict Comstants of Opaque Metal Films, ‘KAlauch, 
74° 55-79, April; 1924.)—The of: cathode 
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sputtering is investigated, and numerical values of current, voltage, time, — 


etc., are cited which lead to the obtaining of chemically pure and otherwise 
satisfactory mirrors. 

Using two wave-lengths, the optical constants and angles of principal 
incidence and principal azimuths for ‘opaque films of various metals are 
determined, the results being set out in the following table, in which ” is — 
the refractive ‘index, % the: absorption coefficient, KK, the absorption 
index’ (k = nK],; R ‘the’ refleétion’ te 


(3: 


Silver | | | 5°} | 43-52% 
Gold | 2-70 86:6") 71-79" -| 425162 
Platinum ......,... | 1°920 | 2-30] 69-2 -77-9° | '32+8°° 
Copper ............ | 0-515 | 2°53 | ' 76-3" | -70-96° | 39-9" 


| | A= 6460 A.U. 
Silver... | OF 168" 
. | 1-830 | 3-85 | 2-09 


Cop | 0-901 2°43 2-70 


40049) 
32*8° 
35- 95° 


; 


“<For different degrees of purity a functional relation is found to hold 
_ between the constants and between the angles of principal incidence, | 
the purest layer ‘showing the smallest ‘refractive index.’ It.is further 
established that the absorption Coefficiettt & ‘and the angle ¢ are 
characteristic of the closeness of packing” of the particles in the layer, 
and that the values of the constants correspénding to the highest k- 
approximate closely. to the values for métals in‘ balk.'’Those layers 
having different values of ™ for the same’® ‘are’to be regarded as aniso- 
tropic. They satisfy the equations ‘holding for’ double refraction’ as 
produced by an arrangement of rods, and the difference of their values 
is thus to be attributed to a varying orientation of the axes of particles 
(Zeits.. techn: / Physik, 5. 4,..pp. 140-141, 1924,)--An, expression for 
the range of measurement of refractive indices by means of the Pulfrich 
refractometer, is derived ‘in the form cos, = k{2c, 
of the prism employed and ¢ the limiting value of the sine of the angl 
of emergence of the ray from the prism on either side. of the normal, to 
the prism face. Values of the refractive indices of pairs of prisms for 
thecontinuous méasirementof the refractive indices of liquids co 
are tabulated for values of equal to.0-1, nd 4 
VOL. XXVII.—a,—1924. 
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of for values of the 
1:5 to 1-9. [See Abstract 1118 8G. T. 
of Refractive Index of Large. of Glass. 
“Barot. (Rev. d'Optighe,” 2, 502-505, Dec.,1923.)+—The author 
_ describes.a method devised for measuring the refractive index of a large 
as fot large astronomical objective: ; For 
precise ‘calculation it is neceséary the refractive the 
attual piece of used, and it is-tiot sufficient. to take the index)found 
another portion of the same melt. plane faces are ground on the 
edge of the disc ‘at suitable points, ‘the :angle between these faces being 
‘as ‘neatly’ as possible 60". the prism. thus, formed 
‘the ‘angle. ofominimum deviation: are. measured | by: comparison | with 
| corresponding anglesof a reference ‘prism previously measured. This 
; _prism.i6 taken from the same melt as the disc to be measured, so that the 


__ differences involved are small. The. special form of goniometer employed 


Smut: ‘(Roy Trans. 17iSeots 63-69, 1923.)—-Owing 
ations. produced’ in molecules, the -réfractivities of certain 
be: different ‘under thesinfiuencé of:tltra-violet light from 
t -what they are in the normal case. To test this a tube containing hydn 
_ nitrogen and mercury vapour in turn is placed in one. path of a Jamin 
interforometer and.the fringe. migyement consequent on shutting off 
_ ultra-violet rays which had: been exciting the gas for a given time. note 
Results,.are: given..showing. of. hydrogen: 
shutting) off the rays ;./this.seems,to, indicate 
Mercury ,most.often. showed) ay decrease, possibly. owing 
formation. of a.diatomic.molecule, Rough. figures are. given 
nitrogen under. shegiven A, 


Scattering: (Ki Proc. 27.) 1-2. 
19% etidet: of of molecular 
. scattering and scattering by irregular refraction upon the dispersion of 
light; in the :photosphere of. the sun is investigated mathematically,. It is 
_ shown’ that eachikind of scattering contributes tothe economical consump- 
-@t.a.slower rate.than would be. the.case im the,absence of scattering. 
an atmosphere comprising regions; where. molecular, scattering occurs, a 
in which, the density: varies. irregularly, the. effect of 
upon the distributioni‘of tadiation -in,.difierent directions. and on, the 


1760. Fwynian's. Ky Butkow. Phys 122. 
6. Uf the ‘application of Twyman’s inter- 
ferometer Abstract! 830° ¢1923)) to the estimation of ‘aberrations of the 
third! order inf: optital systems: 
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‘the waves} spheridal Aberration én ‘genefal; Spherical..and, chromatic 
aberration ‘in ‘a photographic’ lens ;\ ‘the: same’ in a coma, ; 
_ 1761. ‘The Optics of the L, T. Troland. (Optical 
America;\J.cand. Rev.-Sei. Insty-8.ppo 389-409, March, 1924.) 
“1762: the of Arto; G.A, Proctor 
‘ere: Ames. (Am, Acad:; Proc: 58. pp: 3-47; Feb:; 1023,)-—-This paper 
is divided ‘into sever chapters, and: deals ‘with pictorial effects rather than 
‘with Subjects 'to which particular attention iis paid, are aberration, 
depth of field) distortion, sénsitivity of the retina,-and binocular. vision. 
‘The ‘paper is profasely illustrated in order! to show the characteristics .of 
the’ images formed ‘by the Jens system of the ‘humam.eye.. The authors 
‘call attention to and out that: this. may: be due 
in Photochemistry. J. Plotnikow. (Zeits. techn. Physik, 5. 4. PP. 113- 
available photochemical. investi ! 
tadiation sources and: thermostats; apparatus. for) measurement, ot 
radiant energy and for the determination of the Schwarzschild constant 
discussed. & inet ol. i je S: G. 
somor State and’ Doitble: Refeastion: 
Royer. Rendus, 178. pp. * 1066-1068; March °24, 1924.)The 
‘optical behaviour of mesomorphic’ bodies’ is sexplained® analogy with 
magnetic double refraction [see Abstract 809 (1910)}.') Langevin’s laws 
‘are applied [Abstract 1423 (1910)}< aiid “verified: by’ means ‘of Dorn 
Lohmann’s data for “ethyl ethoxybenzalamino-a-methylcinnamate 
Abstract 1397 (1909)). « Havelock's law: of dispersion is not-always accu- 
rately obeyed by mesomorphic bodies, but with rise of temperature the 
‘double refraction decreases, as in the magnetic effect... From, these resem- 
‘blances it is concluded that the mesomorphic-state jis, due: to a spontaneous 


E. Hesthal. (Optical Soc. ‘of Ameri¢a;* J. and“Rev. Sci! Inst. 8. 
pp. 471-485, March, 1924.)—The' ‘difficulties’ and’ advantages of photo- 
gtaphic photometry’ in the ‘ultra-violet are ‘briefly dischssed, and details 
given of the’ photographic characteristics’ of’ a commercial panchromatic 
m “exposed radiation “of ‘wave-length 4880-2100 A. ‘and developed 
with ‘elon-hydrochinon. The‘ results obtained indicate that as the wave- 
Terigth’ of ‘the “radiation decreases from the ‘visible’ region, provided: the 
‘rate of influx of light energy remains great enough; ‘the contrast does'not 
measurably decrease until a wave-length equal to about 2600 A. is reached. 
‘The contrast falls‘to avvety.low value: at: increases, 
“attaining ‘a value equisl: to. thatiin ‘the visible region:of the‘spectrum at 
‘about 2144 A.’ The speed of the emulsion decreases rapidly with decrease 

‘of wave-length, the decrease being very —— visas The length 
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| | rtion of the characteristic. curve of}the plate, varies mon 
‘whole, the scale is less in. the ultra-violet; The value. of .p, in, Schwarzs- 
child's relation (1000)}.is found.to be not 
@ Constanti: :Self-reyersal does not:set-in so rapidly. in the. ultra-violet, as 
‘has beer supposed}! provided sufficient ‘intensity, is, available, For.equal 
intensities im the visible and ‘ultra-violet regions,’ self-reyersal sets in, at 
lower ‘ensities im the: latter: case; panchromatic film bathed, 
“Nujol” has its opacity/exposure iratio: times 
compared with that of normal film for high intensities of light. This 
greatérsénsitivity attribittable' greater’ threshold. sensitivity jand 
spedd: bathing: ‘the: film increases {both contrast. 
‘with tlie result: that the sensitivity -isincreased four. times ,only.; 
Tittle yd two hoosit esnif 4 Sx: G, 
sof 8 To ensom yd beterego ei vd 
The Laws: af Blackening: of ‘Photographic: Plates... H.; 
‘Fabry.::(Rev: d’Optique;'3. pp. 1-27,: Jans: 1924,)—The object 
ofthe ‘article: is to give: am exposition of:the,laws governing. the. densities 
Of photdgraphic plates and. new properties ,of these 
plates. Having defined the density which characterises the blackening 
of ‘the plate; the autiors ‘describethe apparatus used. to, measure; the 
densities, such as opacity-meéters‘and microphotometers.;; The Hartmann 
‘microphotometer is described ‘in: some; detail, also. a photometric 
“apparatus: by Jobin. brief reference;is: the subject of, sensi- 
tometers. The question the darkening of. the, plate as.a; function. of 
the intensity of theiactive light and of the time of exposure is also.inyesti- 
gated. '‘The:tesults obtained indicate that there is a very marked influence 
of the active radiation on ‘thée:law’of:darkening, the factor of development 
(gamma) being able to vary from 3 to lwhen there is a variation of radiation 
from the; visible’ spectrum to an ‘ultra-violet ‘one -the region of, 2600, 
A’ theory)is put forward to account for this large-variation. The article 
is concluded by. a sketch of the used in: photography. 
aid. ‘of\/thé, conditions in. which these methods have given numerical 
values having a definite A.W. J. 
(Optical Soc;of America; and Rev. Sci. 461-470, March, 
1924.)+—A mathematical deduction, from first principles, of the formula 
giving the path ray travelling:from one: homogeneous medium into . 
a ‘second; ‘the bounding surfaces between the media»being of any form 
whatever. The results obtained are compared: with. ‘those deduced: by. 
Heath (Geometrical! Optics,;: 2nd ed:,1895.' pp. 180:et \seg.),..which the. 
author considers to be lacking in-rigour and'consistency.: ; The treatment 
9768; Defects: hin, Plates upon 
Measurements::: (Miss): Clavier. ‘(Bull. Astronomique, 3. 
No.. 2. .pp.. 341-359, 1923.)—Photography has come more and more into 
general use in scientific research, but the method is open to serious criticism. 
The photographic plate accurately’; it possesses: defects 
of which’ limitthe «precision: obtainable’ in measurements. of 
photometry)’ When’ a ‘plate is’ acted upon by a uniform 


> 
> 
» 
ty 
~ 
5 


SCIENCE ‘ABSTRACTS. 


differences in densities are found: at. 
errors able to affect the measurement ‘itself.: the present: paper 
umber of plates are examined photometrically that: the errors 
due to the non-homogeéneity of the ‘photographic plates niay be discovered — 
ind ‘the theans’of correcting these found. ©The imequalitiés may. be: due 
‘the emulsion, €6 its*support’ or to developmient ;‘;these points: are dis- 
“It'is fotind that the précision/‘of ‘the measurements photo- 
graphic etry’ is limited by the plate itself; and certain'methods: of 
fenton: to alee, 
(Rev. d'Optique, 3: pp.'71-79, astrolabe ‘with a) large 
provided: ‘with means for photographing the two images of'a star. 
imiage lines traced out by the star/are intérrupted at every alternate 
- second by a screen which is operated electrically by means of a clock. 
of coincidence of the images may therefore be\determined 
personal ‘error’ of the 6bserver:.» ‘The. construction of this 
1770: Multiple Photigraphic Objective with wveduced Stereoscopic Effect. 
3: Thovert:' (Rev. d'Optique, 3. pp: 80-82, Feb.,:4924,)—Trichromatic 
photography by-means'of three juxtaposed: objectives possesses. the, dis- 
advantage that the stereoscopic effect interferes with the accurate. super- 
_ position Of the images; especially when the object photographed possesses 
considerable ‘depth.:; The device of forming real.image, by means. of 
a single’ lens, on a diffusing surface, and'then taking a triple-photograph 
of this image, is inconvenient on account of the loss of light involved..'The 
&uthor describes:a device*in which’a virtualimage of the object is formed 
by divergitig lens placed in front'of the multiple photographic Jens. 
‘This Virtual image ‘possesses a much reduced depth, 
477 1. Optical Pyrometer as a Brightest E. Toraythe. 
(Frank.‘Inst., J.:197. pp. 517-625, April, 1924.)—The ‘optical pyrometer 
is essentially ‘a brightness photometer, the coroparison being made only 
for those ‘wave-lengths lying within the restricted region of the spectrum 
tratismitted' by the pyrometer filter: It» is thus: readily adaptable.to 
photometry by the Crova method.’»The author describes experiments 
_ made with a special filter consisting: of ‘two: pieces of unsaturated: green 
and a piece of: Corning high-transmission ‘red. ‘This combination 
| very ‘narrow band of transmission im the region 0: 57 to 0- 58 pw. A table 
_ is given to show ‘the results obtained: by various observers in measuring 
with this séreen, in a disappearing filament pyrometer, the brightness of 
_@ white surface illuminated by means of a gas-filled lamp. The readings 
were in’ much ‘closer agreement by this: method than when the ‘same 
4. pp. 135-140, 1924.)~-The dependence of the glitter of a surface upon 
the tatio-of the light regularly reflected: | that: 
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‘the fandbaniapparatus by! the:usecof whicli 
this ratio may be determined»is deseribeds «Light from: thesmalk: glow: 
lamp L passes through the condenser-C and. falls upon the. surface to be 
invéstigated.’ Light-is teguiarly reflected:toithé prism \P,, and thétice to 
thé -photometric compatison prism Pg.' :Seattered light reflected: by 


the‘ prism: Py ‘to: Pg) The: two halves of: the prism» Py, are observed in:an 


-eye-piece:as shown.: plate for eliminating: any initial 
softening scattered lights: The two:beams areadjusted:to:equality; 
as viewed in the eye-picce; by suitableiadjustmentof' the wedge Kon, which 
is’ turned»by: the handle>B. +The: positionsof:‘the: wédge relative tothe 
separating dut radiation of approximate miean wave-lengths 630, 580,530 
respectively’ may. be: inserted vin ‘the incident beam from: b 


[eott igo 2a 


Sth ie a jade works 


by Suitable of'T. The by 


an ‘absorbing: wedge, rotated into position by means of-U, 


inserting’ 


1773. Measurement of Daylight Factor.” “AK. (Journ: 
_ described for the direct measurement of the daylight factor at any place. 
test card is placed ; in the given position, pt a disc of the same colour 
and Teflection ratio. is suitably direct skylight passing 
through an iris diaphragm. of the diaphragm is ‘altered until 
- the brightness of the disc is equal to that “Of ‘the test card, when the 
daylight factor can be read o: a e'scale calibration Can” ‘be 
deduced from ‘theory’ or experimen 
altered by r the use ot neutral fil ers, Hast) art 


1774. Nodal Slide Modification. T. Smith,. {Journ, ‘Sei. 
L. pp. 209-213, April, 1924.)—-In its ordinary form the nodal slide can 
_ be used only when the light, waves:incident,on.the lens are sensibly plane. 
be. made, available, for; cases where, the incident light is, divergent 
_ by. introducing, between object..and lens,.a Galilean, telescope | which: is 
made_to undergo, the, same lon a as, the. point of the 
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‘» that this diminution can be 
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image momentarily and 

it 1775: ofor: Photometry: J. 
(Journ. Sci. Instruments, 1824189;: March)» 1924,)+-The 
‘bench flicker: photométer,-the construction, maintenance and nse‘of which 
is described: the present <article;: was designed in the Optics Department 
of ithe National Physical Laboratory. condi 
tions found in order :that.a flicker-photometer’may measure 
true brightness, ‘and has:‘the advantage;dver thesattachment designed! by 
Kingsbury for converting an ordinary Lummetr-Brodhun photometer 
inito flicker -photometer: that: no optical :parts intervene: between: the 
eye:and the screens, thus allowing the lamps to instru- 
ment as possible in view of the high illumination aes eee MRE. 


1776, Experimental Iliustration of the Theoby of Optical Gratings. 
A. L.McAulay. (Roy. Soc. Tasmania, Proc. Pp. ) 
apparatus is described which enables direct obse 


Inst. 8. Pp.493-500, April, 1924.)— 
| magnetic. fotationof the plane of 
polarised light in films [Abstract “(1909)], and it is 
known that the electrical resistance of, steh. films: decreases ‘with time, and 
lerated byt | treatment. In the 
present paper the effect of -On-thé ‘Magnetic-rbtation of the plane 
of polarisation in sputtered Co films has been investigated. The films 
“were, prepared in. a: special chamber, which allowed .the film to: be,, kept 
cool during the process of sputtering... The. rotation, measurements; were. 
made, over airange,of wave-lengths.0-6; to 2: both: for the Faraday 
and Kerr effects, The thermal treatment consisted: in, maintaining. the 
films for vatious periods of time (up to 40 hours) ‘at different temperatures 

(up to 340° C) in an Lg? stage of low pressure. H. _ As regards both trans- 

mission and reflection effects this thermal treatm ent caused only a small 
increase of the rotation in the region ‘of the visible spectrum, but the 
increase became. very much larger as the range ‘of longer wave-lengths 
was (as. much as 10 times for. 2 it the heat treatment 


of the and cannot be as a or 


re ). on "altoid idal i iron in isobutyl alcohol, which. showed no rotation above 


netic ; (2) on a sputtered film of Ni, which showed no eyooet ste until 


Provophu: ‘de’ Physique,4. Ser.'10.. pp. 213-292; March-April, 
1924.)—Liquids ‘which hold ‘solid particles in suspension’ may become 
VOL, XXVII.—A.— 1924, 
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a the factors that determine the different properties of optical gratings, 
7 such as resolving power, the intensity of a spectrum of given order, etc. 
4 G. A, S. 
1777. Magnetic: Rotation in Sputiered Cobalt Films. L.R. Ingersoll. 
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unequal: ‘absorption ‘of ‘the light for vibrations: paraliél and perpendicular 
the direction: of ‘the! ‘applied: field. Tie quarter-wave 
conjunction ‘with: (Senarmont-Chauvin 
method) ' to detect and measure: the ;doubleréfraction, «thono¢hronmtic 
light :of various wave-leiigths’ being! obtaiied: ‘by: tiiearis: of ‘filters’ 
halfewatt: Mixed! liquors’ are forthed: from insulating “liquids 
dnd powdered» ‘uniaxial: crystal >is associated 
liquid ‘of: ithe ‘same’ index ‘as: the ‘mean:<indéx ‘bf crystal) the ‘electric 
double: refraction: is» positive, : the ‘extraordinary index for: vibrations 
parallel’ to ‘the field lines is'greater than ordinary ‘index for vibrations 
pérpendiculat ‘to: the ‘field zirconium. is ‘am exception’ to: this statement: 
Analogous “results were found: for magnetic double: refraction! ‘the 
case’of metallic ‘powders ‘suspended in betizine: and toluol; all ‘the: liquors 
éxhibitéd negative bi-refringence in electric and magnetic fields! The 
optical activity of smoke was also studied. [See also Abstracts 55 (1903), | 
2059. (1909); 662 : (1922) A. 
Canada; Trans, 17, 1734179; of wave 
of simple harmonic type assumed to be incident normally plane-screen 
with a ‘circular aperture is investigated mathematically. AS limited:'to 
a longitudinal wave, a method is’ developed ‘of’ calculating | the relative 
intensities ‘ofthe diffracted radiation ‘at points'lying ‘onthe normal tothe 
aperture through its centre, the maim featurecof:the method being: that:it 
be: used when the points very close to'the aperture): A‘néw method 
is given for-obtaining thé well-knowh expression for the distribution ‘of 
intensity of the: aperture, 
but very ‘distant from baad Won Bits 
ag 17803) Light. by. Effect of on. Polarisa- 
tion and \Intensity.. Martin;: (Roys!Soci ‘Canada, 
Sect.’ 3: | 1923.)—In: Rayleigh’s investigation {see Abstract 
1655 (1899)} of the variation of the intensity and ‘polarisation’ of the light 
scattered by/vany medium ‘with the direction in which the scattered light 
is observed is limited the particular'case in which the light scattered 
in‘a diréction normal'to direction of propagation! of the incidentaight 
is completely: plane-polarised: Experiment having’ shown that for ‘dust- 
freé gases and liquids the scattered light is not: completely plane-polarised, 
the ‘effect ‘isconsideréd of this defect ‘im ‘polarisation ‘on :the distribution 
of the light scattered in various directions: The investigation is carried 
out onthe lines of that pursued by Rayleigh; with the limitation that for 
liquids 'thé'electric field ‘within any molecule must be considered as being 
greatly affécted by the!neighbouring molecules. Experimental: checks. 
by Lehrman, ‘showing: ‘agreement»with calculated results, 
are qudted: DAS Roiztogeib of 
oH 
1781. Dispersity of Silver Halides in Relation to their Photographic 
Behaviour: BoE; Germann and Hylan: (J. ‘Phys. Cheiht 28. 
449-456, May, 1024.)-+A (brief réstand-is given. of ‘the results ‘of! the 
‘work: of various authorities on the relation! betweén. the ‘size of thesilver 
halide’ grain ‘and the! speed of the photographic plate. 
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consider: the! subject Aroin: standpoint; and’ then 
describe: experiments: with the object-of:testing their conclusions: 
It! shown, that ‘ftom. purely. theoretical» considerations, small-grained 
photographic eniulsions ‘should’ ‘be faster’ than :large-graimed: ones';': the 
apparent’ variations from this rule are:explained on the:basis:of adsorption 
of the silver Adsorption phenomena: being «more: -ticcentuated:in 
silver iodide:than in:silver halides, 4 study of-emulsions:of this material was 
undertaken by the authors. Both large- and smalbgrained emulsion prepara+ 
tion methods,are :desctibed: It was found that 
sions the one$: containing ‘the larger grains were: the faster; whilst in the case 
of sensitised emulsions the: ones containing the smaller: grains were found 
to be: the faster.) It-was: concluded: that, in-ordinary photographic émul- 
sions; owing to adsorbed impurities, it is impossible'to formulate any. rela- 
tionship between grain size and sensitivenéss, but that: among emulsions 
free from adsorbed. ‘the smaller grains are 
1782. The Dispersion of Light i in Gaseous Bodies within the 
Spectrum, Part IV. J. Koch. (Ark. f. Mat. Astron. och Fysik, Stock- 
holm,. No. 1415, 4924, In: German.)—The: present paper iis a 
continuation of -previdts work published inthe above journal in! 1912, 
1918 and 1914, It commences with’ a) description: of Drude’s: dispersion 
theory the later :work of: Natanson, -Debye; Sommerfeld. 
Following this ‘comes an account of the: author’s: experimental method, 
which is an extension and amplification of the: trustworthy Jamin refracto- 
meter method. By suitable arrangements the whole course of the disper- 
sion could ‘be accurately followed) ‘with only two spectral photographs. 
‘Jn ‘the. three ‘previous papers the dispersion of light has been measured 
in hydrogen, atmospheric air, nitrogen, helium, carbon monoxide and 
carbon dioxide, and this work has now been extended ‘to nitrous and 
_ nitric oxides by an improved experimental installation now to hand. 
_ The-previous:work: showed that, with the exception of helium, the simple 
Cauchy: dispersion formula does not give accturatély enough the: course 
_ of the dispersion in the extended-tegion. ' Especially great ‘are the devia- 
‘tions cases: where a strong ultra-violet absorptiom. o¢cuts: as shown ‘for 
carbon monoxide, With nitric’oxide-a strong absorption ‘was found ‘by 
Kreusler at about 2000 .A.U., and from ‘the dispersion‘data now obtained 
the ‘simple Cauchy formula is found: insufficient, showing: that from the 
standpoint of the classical theory the assumption of only one ultra-violet 
fundamental period does not explain ‘the whole dispersion range.” The 
with extraordinary rapidity at ‘the end of the quartz 
violet, »'The ‘data for nitrous oxide: deviate much less from the ‘Cauchy 
formula thaniis:the case for nitric: oxide, and:accompanying this circum- 
stance.is the greater transparency for ultta-vidlet' light. Methods of 
preparation of the two gases are described, and: complete tables of data 
ate included.;The: paper concludes with generaldiscussion of 
“ ‘probleth relating to dispersion and the molecular structure of matter. » 
H. H. Ho. 
Rendus,. pp, 1166-1158; March 31, 1924.)— 
‘Satrau:'was of the ‘opinion:that the system of! equations expressing “his 
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could afford ‘an cexplanationof 
He ‘states that: the ordinary plane wave paralleb:to ‘the axis.is generally 
evanescent;|and the extraordinary plane! wave»may;be propagated without 
being) impaired. The! ordinary plane! wave! tiay cease to: decrease, when 
parallel:to the principal axis: and: perpenditular? to:one: of the three: planes 
of .symmetry.in 4 ‘crystal. of the tersiary! system: present, author 
criticises. the above statement.as the result of a mistake by Sarrau, since, 
instead of being evanescent, the waves exhibit a disymmetry of propaga- 
tion:., incompatible) | with. Cariot's. principle... This: is mathematically 
demonstrated by the author, who establishes the ‘reality of the roots of,the 
4784, Duration of Light 
Spectral Lines. Partl We Wien, (Ann: Physik, :73.,.7-8. pp: 483— 
504, March, 1924.)—Purther. measurements have been made of the damping 
constants of spectral: lines.. The arrangement: of.apparatus .employed 
was:the same'as\that.used in the, earlier work {Abstract 901..(1922)]},; but 
higher discharge potentials in thé canabray:-tube were used. .Measurements 
were made for various lines of helium, mercury:and: hydrogen. . ~The results 
finally’ obtained» forthe damping constant were. as. follows; 
5:42 x 107}: Hg (A435-83 jou, second. subordinate «series),: 5-5 10%; 
Hg. (A253-6 uz), 1-02.x 107. The theoretical value given by the classical 
theory for H, is 5-35 x 107. . A discussion is: given of two methods for 
photometric measurements in the ultraviolet; of :photo- 
electric ‘currents, and«(2) photographic method. «The latter is. the:more 

Interferential -Methods of Determining: Dur Law: of 
Emission of Light by Atoms: Bauer... (Comptes Rendus, 178. pp. 1268- 
1270, April:7, 1924.)+—According to the electromagnetic theory of Lorentz, 


the:light emitted by electrons vibrating im the: atoms: is. constituted, by 


trains of damped periodic) waves.’ This: theory: hasbeen replaced by the 
hypothesis’ of: quanta, which give us: a: relation :between the frequency 
and ‘total:energy of a train of elementary waves, but gives no information 
upon ‘the: phetiomenon of emission itself:,;, In: 1919: W. Wien [see Abstract 
379:(1920)} thought to:attain the lafter-by measurement.of.the luminous 
intensity at different points:of a beam of‘canal rays in a perfect vacuum, 
This -intensity diminishes ‘starting from:;the :kathode. according to.a- law 
almost ‘exponential. ‘Wien deduced from: these: experiments the decre- 
ment: of the luminous oscillations, of which the value is very nearly that 
foreseen ‘by the ‘classic\ theory. It is:pointed»out that the experiments 
of Wien’ didnot ‘give’ ‘the ‘required informiation about the elementary 
Methods of ‘tackling ‘this problem are discussed; and 


rays of mercury exited by resonance. ino, 


1786. he Mechanisms of Luminous Erhitsion inthe Si st Conditions, 
Lv Dunoyer.*°(Comptes Rendus, pp. 1476-1478, April 28; 1924.)+- 
E. Bauer has ‘recently {see preceding Abstract) described some experiments 


aie 


which he°isundertaking relative the damping: of luminous. emission 


ceritres: by ‘means ofa‘ gas of one dimension. that paper Bauer. made 
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<3 
‘ 
43 
OS 
Ye 
= 


certain references'to: the present: author; and::this:.paper intehded::to 
make the ‘position of thé»latter clear, «An jexperimental) method. is’ here 
described, which it is pointed out was; used im 1914,and is.analogous to 
that which Wien used in 1919. with canal rays, ‘would; thus appear 
incorrect for Bauer to consider the experiments of Wien:as-the first ‘attempt 

17. Sect. pp» 125-129, 1923:)+Pieces manganese,: cerium), 
quartz, and wurzite of circular cross-section! were: mounted on the shaft 
of an electric motor in turn, and the triboluminescent spectra excited by 
pressing a piece of steel or carborundum against them (and in the ease of 
quartz, another piece of quartz): As@résult, two types of.tribolumines- 
cence may be distinguished. ‘The two metals gave a continuous: spectrum; 
and in ‘addition a few’ lines occurring in the arc spectrum. of the metal. 
No lumifiéscence could be induced under water.. _It-was therefore concluded 
that oxidation was the main cause of: the! phenomenon... the other 
hand; the quartz and wurzite gave continuous spectra only, and-this could 
also° be’ produced under water: From this it was deduced: that: with 
crystals the power of giving luminescencé is. an intrinsic; property of the 


ty 
and J.T. Lay. (Phys. Rev. 23. ppj.327+336, March, 1924.)—Inside a 
blown quartz tube; electrons from:a tungsten spiral were accelerated ‘into 
the equipotential space inside a hollow copper anode. Unusual purity 
was obtained by heating the anode red-hot by high-frequency induction 
to rémové ‘gases, in addition to\ other precautions)»: The minimum ‘oper- 
ating potential was found to be 21-5 volts, just above'the resonance poten- 
tial: “The relative importance of -the ionisations at 20:5 and at 25:5 
volts ® depends on the pressure and current density; after the current 
has fisen*to a high value the 25-5 point is:obscured; indicating probably 
a decrease in the proportion of normal atoms under the increased radiation: 
The change in relative intensity. of ave spectrum lines with voltage was studied 
for 25 to 865 volts, using the neutral wedge: method of Nicholson: and 
Merton: ‘The crossed orbit lines A4437 (1P»+.4S),/A4387. (IP. 4D), 
4922 (1P 3D), A5016 (1S — 2P) all increase’ with voltage, though not 
whiformily,; while ‘the co-planar lines A4713: (1m — 30), A875. (lm +28); 
38) all diminish to a minimum at about 50 volts. AUTHOR. 
Av Udden and Jacobsen. (Phys. Rev. 23. 322-326,. March, 
1924.)—-Ortho-.and Parhelium: Spectra, with the. Energy of the. .Excits 
Blectrons; 25:to 100. Volis—In the tubes, used, electrons: were 
froma Wehnelt cathode through a: platinum: grid 1 mm, away into.a me 
box, and the spectrum of the light produced inside the box was photo- 
graphed; pressure of about 1 mm. was. used... At,the, higher voltages, 
the tw spectra were of about equal: intensity, but-at low. ‘woltages; the 
orthohelium spectra was relatively much the stronger,, This. is; explained 
by ‘supposing: that theorthohelium spectrum, isto a large extent dueto . 
bombardment of metastable atoms by electrons with energies corresponding 
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to special experimerit; however, in which the ‘helium. 
was bombarded: by: both: 5-volt 2l4volt: electrons, gave: a;negative 
ih, no additional light being excited by the slower electrons ; but this 
“4790. Modification of the Band. Oxygen inthe Fidd. 
R;; Fortrat.~ le Radium, 6. pp. 20-32, 1924.) 
This band has already been analysed into its)band-seties by! Heurlinger, 
He simplified: it into two bands,:each' double,and:each consisting. of the 
usual {three branches, P, Q-and' The sourcéwas: the joxy-acetylene 
flame, and: it. was observed’ perpendicularly::to the force: : 
‘modifications -were-greatest:neat the: head: of ithe ‘band ;., they. .were’ all 
and, could be. divided into three: classes—doubling,. displace- 
ment, and asymmetrical widening. that these modifica> 
tions: are:really. the: beginnings: of) simplifications.is: rejected, as first »the 
doublets are very widely separated, and/so.a very great sensitivity would 
have: to. be; postulated; secondly; instead! Of being. drawn together 
bythe; field, they are ‘driven apart, given in 
detail; they are too numerous) to be abstracted; -The results, confirm 
Heurlinger’s, analysig., It-is.found that lines: ofthe! same _band-series 
undergo modifications |of the same! nature; but idifferent in extent, » This 
law’ is: -only partially ;obeyed:;,, many: important :exceptions .are ‘found, 
Thelargestfield used: [tis suggested’ wath: higher 
(Zeits, Instrumentenk,.44. of pro- 
ducing reversed. spectra have: previously been: given (see Abstract 945 
(1917)].. By using a.fine wire or hair as negative slit) the characteristic 
lines. of elements are:seen as fine black lines upon'a coloured background, 
Accurate settings can be made on such lines; especially in the case of faint 
1792. hie Methods fos ‘the Ultea-violes: ot ond 
P. Jeantet.. (Rev. d'Optique, 2. pp. 384+391)-Sept., 1923.)—The use 
of ordinary photographic plates for the ultra-violet)as far-as 1850.A; is 
recommended, provided the plate has been smeared with a film of oil. 
Many lubricating oils arestrongly fluorescent between\4700A. and»3700 A., 
but ‘bettér results: have been obtained with colourless: vaseline: oil’ which 
fluoresces, between 3800. A. and 3200 A..:The thickness of film should 
be; about 1. drop per square decimetre: 
exposures:-have been reduced:to, partat 
Asdispersive medium a 70° hollow. prism. filled with water and 
with quartz.cover-plates is advised, the reasons-advanced being (1) water 
is homogeneous while quartz in general is not j.,(2) larger prisms can be 
employed, as. it is easier to get, good: plates of quartz than good blocks); 
(3) dispersion beyond 2000 A.,is greater for water than for quartz; (4).as 
the mean refractive. index of, water, is,less,-a larger, angle. prism can: be 
used} to, further increase the dispersion ; (5) the transparency of water 
is superior, The disadvantages are (1) the dispersion of water for longer 
waves'than 3000.4 so'small.as to:be useless; (2) the variation ofirefrac- 
tive index with temperature is great: 
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The latter has,’ however,’ givén'less: troublé than wonld'be 
8793. Abe Spectra of Metais ‘Media Vacuo, 8. 
Procopiu. (Ann. de Physique, 1. Ser. 10. pp. 89-133, Jan.—Feb., 1924.) 
—Most previous work refers tothe appearance of spark lines in metallic 
arcs, so that it is of interest to examine the variations of arc lines: Arcs 
of the metals Cu; Au, Mg,'Ca, Zn; Cd; Hg, Aland Tl were studied in ‘air, 
hydrogen, nitrogen, coal-gas, water and vacuum. « An are lamp ‘with 
_ magnetic feed was°used;"and the spectra photographed with a Hilger 
quartz specttograph. In «water, coal-gas'and hydroger ‘the ‘arc lines are 
‘feeble, and most energy is transferred to the*first:few*members of the 
various series, while many spark lines appear: '» Arc lines:are also broadened. 
‘Lists are. given of the lines and series which persist, “In nitrogen; arc 
lines aré stable, and the higher terms of'series' are°emitted as well as in 
vacuo. ‘Spark lines in this case are weakened. In® this gas’ a number of 
are lines are réversed. The effect of a Bunsen flame on the‘arc is similar 
to that of a’ vacuum;*many spark lines: being produced; ‘and! many ‘arc 
lines reversed. It is possible to get ‘some lines,’such asthe H and K 
lines of ‘Ca, doubly reversed. The characteristic appeatance of the arc 
in vacuum especially in the case of the'more! fusible metals):such as’ Zn 
and’ Cd, consists of a bright white light round:the cathode ‘and a rosy glow 
round theanode. Two stable conditions:otcur ‘according ‘as''to whether 
or not the anode penetrates the ‘cathode ‘light. « The! potential across the 
arc in the former case is considerably less than in the latter, and varies 
with ‘the metal of the-electrodes. The lines vacuum are sufficiently 
sharp for’ interference ‘measurements, ‘and the higher terms’ of series ‘are 
produced sufficiently intensely to be measured. Many ‘lines; both ‘are and 
spark, are reversed! The appearance of arc and spark lines differs so much 
from that ‘in air as to constitute a method of separation of the two cate- 
goriés of lines.” For vacua: higher than 1mm. of mercury a continuous 
ultra-violet spectrum appears, ‘more especially at the anode, It is estab- 
that material is transferred from ‘the cathode to the anode)» In 
the case of arcs formed between poles of different metals, the spectrum 
consists ‘chiefly Of lines belonging to the metal of the cathode.-'Spark 
lines are produced in greater the oxide or eh en 
178) pp: 12729275; April'7, 1924.)—-To the bands 4320 and are 
tobe added'a band 03143. shown ‘possess ‘the custornary 
threé branches, P»Qand R. “It has been observed in ‘the’ blué ‘cone of the 
‘hydrocarbon flame. A little confusion is caused by superposition with the 
oxygen ‘band A3064 emitted at the same’time. The néw bard resembles 
the other two bands as ‘much as they' resemble each other; so that it'is 
‘quité possible that it is emitted by the same molecule, but probably under 
‘different’ conditions. ' The value of the moment of inertia calculated from 
the*band forniula (which does not fit véry well}'so that mean values ‘have 
pp.6324534; April especially in ‘the ionised state, 
VOL, Xxvit.—a,—1924. EV EX IOV 


—_ 
624 SCIENCE ABSTRACTS 
We: 
4 
rx 
- 
3 
BS 
A 
4 


atonis ‘ate quasi‘elastically connéctedand/set:in: vibration, then the, 

Will be where's i¢'a’ Gepending onthe Connection 
and pt is the quotient of the product and sum of the masses. These-vibra- 
tions have ‘been quantised by, Born and Hiickel [Abstract 1527 ( 1923)]. 
As f will be ies raed Or tiie in origin, it can be taken to be the same in the 


ti 


where the due to the heavier 
‘have’ exarhined for'the: presénceof these 
ines," atid the coincidence is Cidse, whild very largetinmber of-non.series 
ines are agree Of linew examined, 


weights in! inférhation about the structure 


and G:Dejardin. {Comptes 


potential aj the eléctrodéless dischiars 1479 
paper per deals’ ‘with’ Xenon etilar. criti¢al poten: 


and electron current with variation of the accelerating potential. | 
The" first isobserved when \'the potentials» are greater than 
Volts A Volts for 1079 Volts for'Kev It is.emitted:by 
‘hetitral ate ahd is therefore the art speetrum): The second spectrum 
onsists three excited by successively higher potentials these 
“to ‘the’ first? second and: ‘third’ spark spectra, vor ‘the: types 
Sw lair’ tube) ‘emitted when the 
tential is greater than one of two'litnits; depending upon the 
and the electron’current:: These are: A 19 volts, 34 volts ; Kr 15-5 volts, 
28°26 volte} 18¢volts, differences. betweem these 
‘equal tothe respective’ ionisation potentials, It is 
suggested the lower value isthe ionisation: potential of the 
modvalent ion, while the second is the potential required for simultaneous: 
ejection two élettions ‘from: the neutral atom—-a.‘! double ionisation 
potential"! The2lines of! the: spectrum’ E,/appear: when, 4 still higher 
‘Waluie potential ‘is :passed» are: | 


i 
; 
~ 
: 
4 
yet 
BS 
ae 
Sa 
+ 

ag 

a 

4 

3 

~ 


696 SCIENCE IKBSTRACTS, 


Kr 59 volts, and Xe 51-volts. «Lines probably ‘belonging to a third:spark 
@péctrum are'also obtained. The ratios of the double and single ionisation 
potentials’ andthe: ratios of the ionisation potentials of the second and 


"1797. The Extreme Ultra-violet Spectrum of the Carbon Arc. W. W. 
Shaver. (Roy. Soc. Canada, Trans. 17. Sect. 3. pp. 131-135, 1923.) 
—A spectrograph with fluorite prism and lenses was used, together! with 
the arc lamp described by McLennan and Ainslie [Abstract 2409 (1922)}. 
The arc was operated with 8 amperes at 110 volts, and Schumann plates 
were used. Of the ten lines. between 1930-61 and 1323-79 which were 
recorded in addition to those measured by Simeon [Abstract 1145 (1923)], 
three had been found by Millikan inthe hot-spark spectrum, and one 
oF, in addition to one of these three, had been observed by Wolff. =” 

F. S. 


wiss. Phot. 22. pp. 200-209, Jan., 1924. )—An investigation of the 
-ofvchlorine. between the wave-lengths 2065 A. and 3522 A.U, 
‘Tables:of the lines observed are given and.compared with those. obtained 
by: Jevons {see Abstract 1855 (1923)]. . Im order.to make impurities of 
less account a stream of chlorine was kept passing through the tube ; 


the. discharge was excited by a resonance arrangement, such ‘that few 


but; correspondingly powerful sparks were. Iti suggested that 
sore: of-the'lines,in Jevons’ list are due to impurities Stei inheil spectro- 
scope having a-dispersion of, per mm, at, 3000 A and 4A. at 2000 
was emploved,;: the plates were. Schumannised, and, as standards the i iron 
arc was-used. down to.2300 A,, and below that the spark between copper 
electrodes.: | Attention is, directed by the author to a group of six lines 


Soc! Canada; Trans. 17: Sect, 3. pp. 137=1389, 1923.) —The spark spectrum 
of'chromiam was photographed with.a Hilger quartz spectrograph, a spark 
with’one electrode of aluminium and one of zin¢-cadmium alloy being. used 
as ‘comparison, table, of wave-lengths. and relative. intensities of 105 
lineéscbetweem and is: given,. reduced to 

(J. Phys. 397-401, means, of. a Hilger 
quartz spectrograph and, source of ultra-violet radiation, a condensed 


«Spark ‘between’! two: electrodes: of »ferro‘vanadium and ferro-chromium 


‘the: behaviour: of: furfural: towards such. xadiation in. ‘both 
io ‘ahd: aqueoussolutions has:been: studied.» .The.results obtain 

‘within the limits ‘of 


— 
aes 
4 
‘eiNe 4 
da 
a 
be 
a 
re 
¢ 
> 
an 
4 
> 
j 
i 
qq 
«4 
> 
2 
~ 
“Ve 


by: [Abstsact 9: (401) The The:persistence; with. which |.furfural 
is doubtless the.cause-of Hartley.and Dobbie’s 
fdiluire’ to: its selective ‘as. well.-as .its:,general, absorption ;[Chem, 
Sdé., 250: (1898)... The; instability: of; fariural,. indicated ..b 
its: tendency ‘to polymerise; is’ also,probably: 
‘Absorption’ of Function of the Hydvogen- 
n: AY P. Higley “and H» Mathews, (Am:'Chem: 
Soc:,-J. 46. pp. 852-855, April, 1924.)—The absorption of light by gelatin. 
sols is determined by a spectrophotometric method. The results are 
expressed. ds curves’in: which pH»valies are plotted against the) wave- 
lengths ‘ofthe absorption bands ‘for. definite ‘fractions: of light. absorbed. 
The: curves ‘are ‘of the same general:shape, €xhibiting maxima.at 5:5.and 
6*6°pH and minima at «These minima probably 
bear'some' relation to the iso-electric point;of the sol, but. not. quite 
Réndus, 178, “pp.” Match 1924. 
the éffect of pressuré “on ‘the “width 6f the Balmer lines, 
alech [Abstract | 1428 (1900)] showed that fhe lines which are*broad 
drily in‘the spark im hydrogen: at atmbspheric’ pressure can be'rens 
and sharp by the inclusion of. sufficient inductance. It was. 
therefore necessary to find first if the nature of the circuit (é.c.. the period 
and damping of the discharge) were the: cause.rather:than the pressure. 
The ‘ities 'wereexaininéd with a Rowland. grating; giving a dispersion. in. 
the ‘region ‘¢onsidered of 5-6 A: Thé dischatge..wasa:'spark. 
about long in an atmosphere of hydrogen at a pressure of about 
90 em: of Hg." °The period and damping were:waried, using an inductance 
and ‘a variable*CuSO, ‘resistance; The character ofthe. discharge)..was. 
bsefved thé rotating mirror; As a result it:is sown: that: the distribu: 
on ‘of intensity is’ independent of the character of the damping.‘ But. the 
widths of the°lines were altered’ by changing: the: period: of the; circuit. 
As'the pétiod increased the width of ‘the lines: decreased, more. 
for H,'thaifor Hj, It és suggested that this, is really..a. disguised result 
of alteration of temperature or of préssure. The initial valite of the current 
depends on the ratio’ W/L, ‘and’ ‘so! the “insertion of the inductance 
diminishes the rise. of and pressure at the first 
ong 03. ‘Seconc New: | 
Tron’ Are? WF. | GC. G. Kiess Burns::: (Bureau of 
Staitdards, Sci:\Papers, No. 478. Pp. 263-272, 1924,)—Certain lines, grouped 
as cand d'lines because of sensitiveness'to pressure,-appeared: to:be dis; 
‘telative'té a and’b lines, ‘so that in’ 1922'the International: Astro: 
cat Union recommended that light be. taken .ffom:a’ central: zone 
1-1: ‘5mm, wide in a 12-15-mm. arc instead of from one 2mm. wide in. 
new arc lamp is described to.achieve the new conditions. 
Measurements weré/made with intetferometer plates with. silver.and nickel 
films; and and’ spectra “photographed with: the: stigmatic, concave grating 
A-cadmium spectrum tube'was used.as.source for the primary 
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Standard,‘ and’ Results are 
given for 159° lines! between» $370:A/ including: 84 ofthe 
international secondary ‘standards. Por and d:the 
‘wales “average 0072:Ai) ‘than secondary'standards, Also 
jines of groups @and'b average! 0+0029 A: less than imternational values. 
The'teason for the latter divergence is: notiobvious; but it may be due-to 
a real error in the international system, which, it is pointed out, was not 
established: strictly) according ..to, the, logical such a 
1604) Infra-red ' Absorption | Hydtogen Cyanide: Barker. 
(Phiys Rev? 'Feb., 1924,)<-The: similarity! of chemical 
behaviourof CN to that of Cl, together:with the:fact!that the ionisation 
potefitinl of HONis in line with'that of suggests that HCN may possess 
‘simple vibration-rotation'spectrum molecular :moment.of 
inertia ‘fsee Hratzer' classes four, infrared 
bands together as a fundamental and successive harmonics. The three 
hands. of Jowest,.wave-length are. now .re-ex 
the two: bands of highest frequency are improbably. the 
harmonics of the maximum at The estimates 
inertia.from,the different bands do not agree. 
band.at yaine about that of H 
Interferometer: Measurements. changers | in aie 
Wii Meggers and Cy Cx Kiess... -{Bureau ,of 
Standardss SciePapers, NO. 479. 1924.)-—~The international 
system of secondary standards extends:ta: dn the:ted, but.no exten- 
sive interferometer comparisons -haye: been, made>between the primary 
standard:‘and> longer: wave-lengths! of irons}: New, values:,are. given ;for 
161: lines between: 6534-525.A, and: 
thian 6750 probable error of each»valuc:is.of the order of.0-00LA, 
the region in which these determinations overlap the secondary stan-— 
a-systematic devidtion indicating, that:the accepted. inter- 
part im:'1,000,000)t00 :large}! Comparison .of 
tliese values: with relative ones by Burns, shows good:agreement, if the 
M1806. Sevien.of, Triplets in the-Ade Spectrum of Mercury. 
(Comptes Rendus, 178. pp. 1270-1272, April 7, 1924.)—In each of the sharp 
and ‘the diffuse series: the numbers of the first components, known: is large, 
while-at present only afew of the second and third components ate known. 7 
‘Lhe authondiasi mow extended the number of complete. triplets by. photo- 
gtaphing? with:a;-quarts. spectrograph the, light from,.a; mercury vapour 
-e:,weak current, was, passing... The ,law, of, 
[sotopes ‘of Mercury ‘and: Bismuth revealed in ‘the Satellites: of 
their Spectrat Lines. (Nature, 


4504460; Mare’ 29; '1924.)+ By means’ of. special. experimental 
 afrangenien 


ts, high: resolution is obtained :in ‘the ultra-violet spectra, and 
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“by: the consideration 

a metastable ‘state. -iThe: ‘K-radiation ‘shows: smiall;anomaly 
from: At to Hg and from Pb to and the remarkable resemblance 
of non-series lines'‘in Au and Hg indicates that, in spite of the unit differ- 
efice‘in the'atomit number,;:the nnclei may: ‘have: something’ in ¢ommon. 
-siiple:assumption is: H-proton is-slightly*detached from. the 
centtal “aracléus: :quasi-elastically connected. with: it; so that when 
excited: by: electromagnetic: : waves{ they. ‘make coupled | A 
table-is given’ showing the «satellites observed andthe; groups 
which:can'be obtained! by' their. combinations; from which it is concluded 


a Physik, “78. 7-8! pp.’ 643-646, “Maicli, ghost-lines 
(Abstract’ '794°(1901), Phys. 'Rev.°16.' p.’267, 1903) found in the infra-red 

‘Of neon. line'is in’ ‘the visible [See 


1809, Stellar the Absor rbtion Line is 
on $0 Cc. 
by Coll, Obs, Cire, 252. 1924 intensities 


A... News, XpRay, Z 
Physik, 23, 3-4. Pp: 229-238, an 
cally coupled, al and. photographic. plates to. 
rotation. of the. crystal, ar eous experimental determinatit 
two,,reflexions,. between. the; lattice, planes, of 4 
orystal can, be sium taneously determined, and grid constants, goniome 

measurements and, plane indices. rapidly, and 


1811, A Theor of the Scattering of Polarised 
(Phys. Rev. 23..pp. $13-317,,March; 1924.) 
methods ofva-previous paper [Abstract No, 636.(1924)} ,which gave 

‘corpuscular: quantum theory of the scattering of unpolarised X-rays, 
are there; applied:.to: the scattering, | polarised: X-rays... A formula.is 
derived: for the :intensity: scattered: in| any; direction, and from, this an 
expression isiobtained for the ratio,of the intensity: scattered in the -direc- 
tion. ofithe electric: vector that: scattered ‘in a direction perpendicular 
both: to the electric vector and: to. the; primary: The intensity 
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scattered in’ the direction vettor ‘is 
on the classical theory.» Talking the polarising angle as the-angleof scatter= 


inig which gives completely polarized raysfrom ‘unpolarised primary rays; 

aformula is derived which shows that for very long’ 

| and Py Ehrenfest. (Nat: Acad. Sci:; Proc::10:: pp! 133-139, 

April, 1924.)-Duatie recently [see Abstract. 2430: (1928)}) formulated 

a theory’ ofthe reflection*df X-rays by crystals, based: on«quantum ideas 

reference’ ‘to-interférence ‘Jaws. Compton; enlarging: upon':a 


hint’'in« Duane’s paper} has: recently [Abstract 415) (1924)}-pointed out 
_ that the latter’s hypothesis can be justified by the application of the general 


rules of the theory of quanta to the translatory motions of a crystal 
lattice. Both these authors have dealt with the case of parallel beams 
of incident: and )reflected light (Fraunhofer diffraction) ,.and: of. infinite 
lattices. giving, absolutely sharp pencils of reflected rays of different order, 


Thexpurpote present paper, is to study. the problems with. seapect 


the case of the ‘Penanhoter reflection. A finite grating can: be remanded asa 
superposition of infinite gratings according to Fourier’s theorem, and mathe- 
matically, therefore the problem is reduced to a Fourier, analysis. | A \ finite 
grating, ‘also, produces amore or less continuous. ‘Spectrum, anid in 
quantum theory the intensity corresponding to any given angle of defiéc- 
tion of the rays by the grating must. be expressed in terms of the probabilit i 
of the light quanta undergoing such a deflection. This Suggests the prin- 
ciple . of correspondence for the investigation. The: various mathematical 


sections of the paper deal with the Duane-Compton mules of quantisation, 


the. infinite linear. grating, the linear point lattice, and the space lattice. 
PS considerations are restricted to the case of the Fraunhofer diffraction 
neglect the small change of the wave-length due to the Compto 
ect, They deal only with the linear momentum without reference ' 
a possible changes of angular momentum and other quantic conditions 
the system: ' “This restriction seems natural, as only the linear momié 
4S a ditect connection with the direction of motiom of the light quantum. 


fan be action of light ‘while that of Fraun- 


with Especial Reference to Tron: Av Sterzels' (Zeits. techn. 
22-29 2. 62-59; 3.88494; and 6) 4; pp. 125-182, 


1924. series of four papers dealing ‘with the ‘fundamental principles" 


of xray "technique with: ‘particular reference’ to the X-ray ‘study of iron 


and steel of different kinds:’’ The first’ paper deals mainly with the question 


‘of ‘absorption Coefficients of "X-rays in matetials, both ‘simple ‘and: com- 
‘pound:” The materidls dealt with are those chiefly 


I appears that the photoelectric phenomena and the’ Compton effect 
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steel mariufactute, (og Cu magus 
but ‘alsé! furnace materials Ow phate,:magnesia, graphite, - 
gases, slag) table of! densities «and» absorption: coefficients. of; 


many ‘such ‘materials:is' given; and. X-ray) photographs of 


castings: (containing some: of the above »as~impurities) are,:reprednced 
In the second papérthe' question>is considered’ of: the loss of:intensity of; 
X-rays; both-homogeneous and heterogeneous, in passing through different 
inaterials)éspecially in samples of iron containing air blowholes :When-, 
ever possible, simple practical working formula: (with graphical representa-, 
tions): are’ deduced, «The: third paper deals with:the scattering: of: X-rays: 
in’ different amaterials;, whilst! paper four, in) conclusion, :deals with: the. 
blackening ‘of photographic films’ ‘by: K-rays-in: 
formule and graphical illustrations: are given.» We 
MOTHS 
Radiology; ‘20. pp. 61-72 April; 1924,)—-The: author ; 
scribes. teats.:made:.to/ detetmine, the relative. action of oils, transformers,; 
tubes, and: breaks, by’ means of; simultapeous:records of potential and, 
curtent, with corresponding records of quantity and quality.of X-radiation.; 
In. conclusions the author: finds that. the, intensity is.,.proportional, to: 
instantaneous values of the current and thesquare of voltage ; the Coolidge, 
_ tube acts as a thermionic valve, and is a constant maximum current 
device which; :.operated? by:.a. coil, owing to decrease of tube resistance, 
‘gives a variation.of output due to change of. secondary potential. form: 
For gas tubes there exists a’ relation i,;\«. V* whére V4 is breakdown: 
voltage. The voltage is ‘proportional to value’ of primary 
current at the break. Via a gas tabe'(peak  voltage)* is proportional to 
current at break. The discharge via’a gas*tube'with a transformer»is 
shown oscillatory in nature and:having a’frequency of 2000:per'second, 
whilst the breakdown voltage increases’ during’ each returning 


discharge, 
to normal between each discharge. 


1815. On the Quantity of the X-Rays excited in Hot Cathode ‘and in 
Gas Tubes by Various Types of Generators of High-Tension Current. 


H. Moore. (Brit. J. of Radiology, 20. pp. 73-96; Disc., 96-99, April, 


-1924)4-A lengthy paper giving résults of comparative tests on Coolidge 
and gas- tubes when operated at‘constant potential by transformers and 
by induction coils.) ‘Tests were made both byabsorption vid.aluminium 
and by spectroscopic means, The source of constant potential was a 
‘direct-current machine giving 2-5 amps. at 100,000 volts and also a 
special three-phase rectifier apparatus. Results of the tests show that 


the efficiency of either:type of tube is the>same,:and)a maximum when 


operated at:constant potential and then in' descending order of. efficiencies 
are: -Gas tube at large alternate gap with *tratisformer or coil; gas 
tube with small alternate gap with-either: or. coil ; 
tube with transformer ; Coolidge tube with coil: ig 
The-alternative igap: method:of determining’ radiation is 
shown; by spectra measurements, to be very inaccurate, and such measure- 
ments also ‘show that a Coolidge tube:is' less: efficient than. a gas tube 
either trahsformer:or coil:excitation.! Dawvillier’s observation, that 
the dischargé via a gas tube at constant potential is intermittent, was 
found tosbe erroneous, and the: obtained | by 
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Dauvillier: terms of the small reserve 
with the influence: machine used by this Observer, as-compared:to the large 
reserve of ‘the: 260-kw. ahachine used in the present experiments. 
.o The advantage-df the.gas: tube over the Coolidge tube in 
a ‘harder: general radiation is explained:in terms:of the:discharge vida. 
gas tube needing the application-of a definite voltage before, any current: 
is ‘passed, so giving:a limit of radiation ‘towards the longer: wave-lengths, 
whereas, ‘with theCoolidge tube, current passes;-whatever the. applied 
voltage and ‘morte: useless soft. radiation‘,is produced... As. the voltage 
falls on reaching ‘the critical voltage at which radiation ceases;the current — 
stops; ‘and no further radiation is given by the igas tube as opposed:to'the: 
converse iin the Coolidge tube. This éffect would: not) presumably occur 
at’ ‘constant voltage excitation, and: both | tubes: would become equally 
efficient. 
The ‘operation: loftubes Above the critical voltage of the ‘K-radiation 
for the particular material of the anti-cathode, ‘in order ;to'give:a more 
ous radiation, is then considered. : ‘The advantages of constant 
cutrent ‘opération homogeneity, greatest efficiency, quantity can 
bé more ‘accurately measured ‘in terms ‘of :milliampere-seconds, quality 
is more ‘ateurately determined by voltage measurements, more accurate 


& 1816, Spark the X-Ray Wentzel. (Ann. 
Physik,°78. 7-8. pp. 647-650, March, 1924.)--A supplement previous 
paper [see Abstract 1313 (1922)], in which the hard lines: accompanying 
the series’ lines, without. belonging to the series, are explained as “ spark 
emissions: from doubly or multiply ionised atoms. The 
theory explains. the relations between the distances: of the spark lines of 

the:first: and second.order in the. case of the Ka satellites of the light 
elements; according to the theory (ag — (a5 (ag: 


equal to: the ag '— aj:values for Al, Sijand:P respectively, or ag —'a4g is 
equal to ‘ay a; for, the next higher element, (ag: (ag — +g) 
Tt is shown that this follows from the theory:if the influence:of:a K electron 
on an«L ionisation process consists simply.in a screening of the nuclear 
charge to the extent of one unit. ‘The above so far only. applies to'results 
with the K lines, since the M spark lines: observed: so :xfar are. only 
of the: first order. The original idea of the author, that the excitations of 
the: multiply:ionised istates“are produced step) by step by: ‘the. ‘removal 
of ‘successive electrons, seems to be incorrect, since the duration of:the 
ionised: state:is mot-lohg:enough to allow of this: -Rosseland’s view, that 
VOL, XXVII.—A.—1924, BEOL-—A— 
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mofer probable!) This’ agrees! with the! expériments Costerand of 
1817. of the X-Rays reflected from a Calcite 
Hy Woo,,.. (Nat, Acads Sei.,,Proc:: 10, pp, 145,148) April, 
1924:)—This paper deseribes,;,..(1) the determination by, an (accurate 
Measurement as toywhether there,is;a change of -waye-length 
of X-rays from a, crystal. According, ta Compton's quantum 
of the scattering of X-rays, there ig a,change of wave-length due 
eiscattering of:0-0242 (1 cas where 6 is. the angle. between 
“the primary and secondary rays, reflection of K-rays from crystals is 
a. scattering, phenomenon, it, would; seem, that, there might be a: similar 
increase in, wave-length. on reflection, ; Experimental details.and data 
are included. for the,use of. Bragg: and, a Coolidge tube with 
a@molybdenum target. ‘It is found that, within the probable experimental 
— the mass absorption coefficients are the same for the primary and 
reflec at the of X-rays undergoes no c 
sath the above smount._ { 
ation as to whether ‘there’, exists any “appreciable ‘differ erence 
-in the absorption of an. Kray ‘of the same ‘wave-length before and after 
reflection from a crystal, since. Compten has’ Shown that if the absorption 
‘of X-rays" is to be accounted for according to classical electrodynamics, 
e is a for a ‘transformation. “Sbsorption which should appear 
the expression for the total absorption i in addition’ to the ‘ tone 
pie: ” and the scattering. Using the-same apparatus as for (1), the i 
ence of due to ‘transformation could not be 
Sect, 3. pp. sat 1923. \—As a result. of experiments, to be publish 
later, the author has arrived at the provisional conclusion that the observed 
increase i in softening of secondary. X-rays with ‘the’ atomic hihig ik of the | 
‘Yadiator i is due to the presence in the secondary rays of X-rays ormed by 
photo-electrons.. With. _Tespect to the scattered X-rays. which, suffer a 
sovteding, or decrease i in frequency, it i td lieved gu for a,given angle of 
scattering’ ‘and given type of X-rays th in 
independent of the the, ator. W. 


Clark and W. (Nat. Acad. Sci., Proc. 10. pp. 92-96, 

1924.) —In'thrée previou s papets the au have described experin 
in Which’ an’ ‘X-ray beam’; emergent’ from a sécondary radiator at right. 
‘angles tothe primary from 4 tangstert targét, ‘Was analysed by mneatis 
of a calcite étystal spectrometér. “Results were piven for fourteen different 
clerical elements’ from’’carbon (6) (60): Three ‘kinds’ of 
‘X+rddiation were identified in the secondary beam : scattered 
saine’ as the K series line of ‘the ptitiary’ beam beam; (2) fluorescerit 
‘second aty fays, characteristic of thé element in’ the tadiator: and (8) 
tiary rays by impactiof secondary photoelectrons in thé radi 
— the ‘present note additional experimental evidence is given bearing | 

thése phenomena.’ spectrometer curves ate given indicatitig 

‘the ‘SecOndaty atid°tettiary radiation “from Silver “and *Pre- 
‘vious Yesults ‘on scattering’ by a ‘graphite: beer: ‘confirmed 
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‘by musing paraffin: block: The results: obtained 
‘A. Hi Compton’s theory of change of wave-length on scattering. «(See 
Abstracts 869 and 1491 (1924). A. 


48205 Tevliary X-Rays from Chemie? of 
Atomic Number, GU: Clark, W: Duane and W. Wi Stifier. (Nat! 
“Acad Sci’, Ptoc. 20, pp! 148-152) April; Using primary rays from 
water-cooled target: and: ‘Secondary’ radiators’ ‘of lithium, 
‘graphite, ‘ice, rocksalt, aluminiuii’ and’ sulphur, tettiaty’ radiation,” 
accordance With*theory, was observed in Bll casés Abstratts 869° ard 
1497 (1924) and preceding Abstract]. The Observations indicate that the 
fays with Wavelengths shifted towards larger valuesshould ‘be asctibed to 
tertiary radiation produced’ by the’ imipact of photbelectrons that’ is; 
s theory Of wave: ength ig is considéred incorrect. 
4821. ‘Intensity of X-Rays from 'G.E, Jaunce 
and H. L. May. (Phys. Rev. 23: pp. 128-136, Feb., 1924. J—Rays from 
a ‘molybdenum target (47-5 kv. ‘filtered through a zirconium phosphate 
_scereén were directed on to a thin slab of rocksalt at an ‘angle | with the 
normal to the face, and the scattered intensity after transmission was 
measured with a long ionisation chamber at various an Par d with incident 
and ‘eliminating’ 
by using ‘Crowther’ $ expression for the scattering | coefficient when 9 = $4, 
- scatterin in excess of theoretical (Thomson) was observed for ¢ between 
9° and 90°, the two maxima at 16° and 30°, about twice theoretical, 
cdtrespotiding respectively to maxima in the incident radiation at about 
0-4A,and 0-7 A. respectively. Similar excess scattering at 20° to 30° had 
previously been reported for amorphous’ carbon and lignids, but in ‘these 
cases the excess scattering might have been due to a ‘powdered. crystal 
x effect. The scattering drops suddenly to zero at 5°, about the same angle 
as that for which regular reflection becomes zero. Kbove 90° the scattering 
also. departs somewhat from the Thomson curve, showing a minimum 
: & about 100°; it corresponds in shape better with the curve given by 
quantum theories of A. H. Compton and seg the experimental 
value being, however, greater in the tatio 9 
coefficient for the primary rays used (0-4 to 0-7 re ‘i comes out 0-23 + 0-0 


he Sdattering of X-Rays by Schott. (Phys. 
Rev.. 23. pp. 119-127, Feb., 1924.)—Measurements of the. absorption 
i pa scattering of X-rays. by. hydrocarbon compounds made. recently. by 
Aurén, by Hewlett, and by. Olsen, Dershem and,Storch, are considered 
- critically in so-far as they Serve for the, calculation of. the mass-seattering | 
-goefficient. of hydrogen for different wave-lengths and its comparison 
with the results computed on the basis of (1)- the Simple Pulse theory, 
| ) the Electron Ring theory, (3) the Ring-electron theory, and (4) the 
" Quantum theory of scattering recently proposed by. A. H. C ompton. 
~~ It is found that none of these theories, even when it is interpreted inthe _ 
widest. sense, agrees with the experimental results over the whole range 
‘of wave-lengths, This failure May very well be due, to. the amacouracy 
the, experimental since the. of, the mass- 


é 
Ae 
re 
5 
4 
‘ 
A: 
‘ 


IOV 3192 


in Compounds necessarily 

owifig to. the sthaliness 

of: iydrogen.asi Gompated:iwith that of :the: remaining: 

constitients: The importance ‘of ‘obtaining! reliable datais: pointed ont; 

andiit'is| suggested that ean: bé only 

by using thé element in the'free state, either in-the! liquid: form or. gas, 


ds 1823. Scattered ‘Rays The Asimiuthal, Di 
Scattered Ronigen ‘Rays. ‘Friedrich. Me. ‘Bender. (Ann; di: 
Physik: pps 505-653; March, 1924.)+In this! paper the azimuthal, 
intensity distribution of ‘scattered radiation. proceeding from, a, number 
of simplebodies is investigated.' “The! results! for all experimerital material. 
show'that,! niainly with smalt azimuths, considerable deviations from. the. 
Thomson idistribution presént;) ‘be: explained. as. dne to. 
interatomic intétference ‘in the: Débyé} sense) |: The iresults are compared. 
with ‘the newer views on the build of thé atom. \Noagreement is found, 
betwéen: measurement and calculated: results for; the ‘elements Na and, 
with'élewen and nineteen electrons; for Li, with three electrons, the. agree- 
meht is approximate : also for water and alcohol over a great range an 
approximate agreement is found: It is, ngt, to be wondered at that the 
agreement for lower atomic numbers is better than for higher, since the 
constellation possibility. of electrons with eléments of lower atomic number 
is'not!so great with higher:It is intended to: carry out experiments 
on!thé azimuthal scattering distribution for other wave-lengths, and also 
to work with smaller bundles of rays and smaller azimuths; 
a appended’ ‘by the: referee. the that the 
assumption is made in this paper that the wave-length of the Réntgen 
rays’ is not! altéred ‘by the scattering ‘process, and that, since recent 
researches ‘of ‘Compton [see Abstract 2104) (1928)} and theoretical con- 
siderations of: Debye»{see Abstract. 1878 (1923)] have shown that an 
tom-and C.F. Hagenow. (Optical Soc. of America, J. and Rev. Sci. Inst. 
8! pp: 487-491; April, 1924.)—It was observed by Barkla [see Abstract 712 
(1906)) that the intensity of X-rays’ scattered (from ‘the second. radiator 
perpendicular) to the:theoretical plane-of polarisation: was about one-third 
as great as:the intensity of radiation in the evidence 
has accumulated that:secondary X-rays even from light:elements are not 
of ‘the ‘same wave-length as:the primary rays. If this difference-of wave+ 
length i6 due to fluorescent: radiation; it»should result’ in ,an’ incomplete 
polarisation of the scattered rays. The object of the present experiments 
was*to “test this ‘poist by* measurement of ‘the: degree. of polarisation of 
the scattered rays. Heterogeneous X-fays: of an‘ avetage 
of about ‘0-25 A) were scattered: by paper; aluminium; and ‘sulphur! A 
geometric correction was made for the lack of complete: polarisation due to 
the solid’ ‘angles subtended by the radiators, and the results were extra- 
polated to zero thickness of the radiators: ‘The experiments indicate that 
within a probable error of lor 2%, the radiation is completely polarised. 
This ‘precludes the possibility of there being any aoe os amount of 
fluorescent radiation emitted by the radiator: 
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photographs have been obtained, by Wilson’s cloud! method, which show 
the°ionised tracks:of photo-electrons ejected by plane polarised »K-rays., 
The polarised Mrays scattered paraffin block at: 
primary: ‘beam ‘of hard) X-rays, were 'directed» horizontally: through the 
expansidn chamber of a Wilson cloud apparatus in which. they iptoduced 
hoto-electrons. Exploded sangre’ wires furnished the instantaneous 
mitiation of thé droplets. \ The photographs; taken ‘with:the -platé at 
show ‘two typés of asymméeétry‘in the direction 
ejection “of the photo-electrons. (a) Lateral asymmetry —There-is'a 
stréfig: concenttation of photo-electrors) ejected ‘nearly in: the direetion 
‘Of theelecttic vector of the platie polarised X-radiation. -. (b)\ Longitudinal 
‘examination: shows one-sixth of: the photo- 
dlectrons ejected-with a: component opposite to the: beam, one-third ejected 
approximately at right angles to the beam, and one-halfejected witha 
domponent' along the beam. The ‘results be in accordance 
the classical theory: to.explain results ‘on 
9826. of. Radivim (Phil. Mag. 
47. pp: 713-721, April, 1924.)—In the introduction the author refers briefly 
to the’methods émployed by Ramsay and Soddy [Abstract! 2558.(1904)], 
Rutherford [Abstract' 1798 (1908)], Debierne [Abstract 1056 (1909)],, Lind, 
Duane, and°dthers in’separating pure Ra emanation from the soliition 
of radium’salt, ‘A description is then given of an apparatus, used: by the 
author, which gives quick and efficient purification of RaEm from foreign 
gases, such as hydrogen, oxygen; CO9, etc. -Theprocess is based: on a 
combination of known chemical reactions ;/ the: equivalent amounts of 
hydrogen’ and oxygen are combined by the electric spark} water-vapour 
amid-CQ, are absorbed. The final purification,is done by heating'a small 
piece of copper-oxide wire in the capillary tube, thus reducing the excess 
Of hydtogen’. The apparatus is small enough to. be‘kept safe, together 
with the radium solution. Only one autoMatic:wacunnt ‘pump is: used; 
A Special device makes' it possible to increasé the! vacuum | given by: the 
100 ‘times: The apparatus is‘detachablesand can: ‘be cleaned 
without: cutting glass connections; |: The: process purification of 
emanation takes about 15, minutes andi ‘gives a) final: concentration of 
-bmillicurie per cubic millimetre: Forhigherconcentrations 
is use liquid air, «The apparatus can be used. with:solutions 
containing from: oF eth Be 
(Sciericey 59. pp. 3405341, April 11, 1924.)—=In ‘using the emanation method, 
as developed by:Sehlundtiand : Moore, by 
Lind} in tadiumi analyses; or calibrating S-ray electroscope; it is: best to 
draw out:and seal:the ‘neck of the flask, and not'to use.a rubber. stopper or 
rubber tubing ; ‘the tip must 'be broken off after the flask has been 

by-means ‘of tubing to: the emanation gas burette, but the small iof 
glass ‘broken ‘off: frequently lodges in: the Jower cock of the burette, 
and the experiment:. Three-forms of trap are; described,-which 
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qflaptionts of) thes: theses is 
connected ‘by: rubber tubing: toa siiort length of tube! which slopes upward 
to join ‘the ‘horizontal: leading-to the burette, at ian-angle somewhat 
less than 90° ;» the:inclined tube és’ prolongedsa. few! millimetres past ‘the 
joint; forming: a:tiny hemispherical ‘trap, into, which: the glass, tip may be 


the:place of the recording ‘pen, one: ends: elosed and: a small. speck, of 
radio-active material! is attached to the:dnner;surface.in.the axis ofthe 
other ‘end: is a 0:65 mm, diameter, 
which \allows..a ‘beam -of radiations ;to: fall: photographie paper, ona 
revdlving drum ;:.as;there is\no friction hetween; the," pen the paper 
the methodi:is: very suitable. for cases'qvhere, there.,is.,very little power 
available, to. operate: the. mechanism; dram, need; not be 
photegraphic paper-can be covered by. thin 
layer of, opaque material; which allows the ee to penetrate, and 
produce the (photographic effect, |; Black: paper.was.used ; but if the light 
is mot-strong dt is better to-use. very thim-celluloid: sheets; stained witha 
safe.’’ photographic. red} stain, which..euts off ,Jess;,ef the a-radiation,; 
the. photographic paper itself may be stained:red, which makes it insensitive 
toi light while it remains sensitive, to; the radium, rays it; is possible, to 
wash:out: this stainduring development,; “Kon use in| the,open air, however, 
the; black paper answers:best,, In the lumiaous paint type of recorder, 
light from.aduminous radium compound passed through a slit in the“ pep,’? 
perpendicular:to the axis of the revolving drum, and through.a fixed vertical 
slit patallel:td-the.axis of the drum, the twe slits:are close.to the surface 
of; the photographic: paper; and..as, the drum a.recording. line,is 
photographed upon-it. . This method cam in.apparatus completely 
immersed in sda:water. shadow of recorder is, used.to record. 
the movement: of:a column: of liquid ina cylindxical,tube, asin a barometer, 
The tube -is’isurrounded.by a: cylindrical, metal,.sheath, .with,anarrow 


longitudinal.slit, the interior of the sheath beingcoated with.the luminous 


compound; the recording!drum is placed: as.nearias, possible. to the slit, 
with:its.axis parallel to: it ;. printed on the 
photogtaphic paper. . Ae 


820. Batvaction, Recovery of, Radium. from Typical A 
Carnotite He Barker, and Schlundt. . Uni. of 
Bull. 1240 3-87; Sept., used fon the extraction 
of) radium: from: uranium. ores: are: grouped .under the, three headings; 
(1) Directsolution by means of acids, with or-without preliminary conver; 

sion}of ‘the radium and bariam into carbonates.;,. :(2), concentration.of, the 
radium by reduetion of the gangue material ;.,(8), miscellaneous processes, 
These‘are discussed in. detail, and their advantages, disadvantages, and 
conditions’ of application indicated... For control work in plant operations 
and forthe measurement of radium) jin }general,three standard, methods 
are: used:¢, the emanation, ‘gamma-ray, and. 
application of these methods to the case of carnatite ores, and the chemical” 
treatmentiof,the latterinvolved, are described:in. detaibh jon 
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in transforming an ordinary lighting circuit voltage; say 110 volts, 
to’ 3000 ‘volts, rectifying this by: means of! kénotron: "rectifying tube, 
and using’a special: high-resistant potentiometer to:secure;any potential 


1830. The Amount of Ionium-Thorium : in 1 Uranium Pitchblende from 
St. Joackimsthal.’ Meyer: and Wiss, Wien; Ber. 
132.24. No. 7-8; pp. 279-284, number of:imvestigators have 
dealt with the ionium in ore from St. Joachimsthalj but/all-have used the 
same’ material, which was prepared by working wp 30,000 kilograms of 
pitchblende produced before’ 1905, as described’ by Haitinger and Ulrich: 
The combining weight of this thorium-ionium is: ok *51, while that of pure 
thériui' is! 232<12; so that the mixture of ‘isotopes ‘contains about:30:% 
Toand°70 %' Th; the mean duration of lifé of:ioniuni, using the latest data, 
is years’ = 2° 1014 sec:,sand the disintegration constant 
A = 10°33 the: range is: calculated; using Geiger’s 
formula, to ‘be Ry = 3°029 om. in and: pressure’; 
Géiger found’ Ry = 3-028 em. The above mixturé‘is designated) Jo-Th(I). 
A few mixture has been ‘separated ftom ores obtained in) 1912 and: 1918, 
and ‘is designated To-Th (Il); another fraetion, produced ‘from the same 

‘gan bat ‘a different ‘atage ‘of the: 


actinium..." The modified Geiger: Nuttall ‘method was used to: determine the 
range, ‘which ‘was found to be Ry ='2- -96, aS compared with the previous 
value 3°028'cm: the To-Th Oy wasin thin, but of :course: notcan 
thine ‘which may account for the-small reduction of range; 
it is nearly Certain’ that’the a-tadiation'is due to ionium alone, A com 
pafison of the radiation from IoTh (1) and! (I) shows. that the latter 
contains ‘about 50% of ionium, and the combining weight of the mixture 
sHould ‘Be about 231+1; Io-Th’ contained a considerable amount. 
of RdAc; ‘but it appears probable from the sheasurements that when’ this 
disiritegrated ‘it becomes identical with The fact that 
the percentage of thorium varies from 70 50-is discussed awith ‘relatioxi 
to the theory ‘of ‘Kirsch, that’ thorium: is ‘produced: hypothetical 
isotype Of ufanium, 


41831, Renewed, Measuvements of of thieGastein 
Springs. H.-Mache..! (Akad) Wiss, Wier Ber,'132/ 2d.\No: 646. pp; 2072. 
214) °1924:)> Measurements were made -in ‘the summer Of (1904) and .it:is 
fortunate; it’ view 6f the fact that: the: nethods of:measurements :were 
at that time’ not fully developed, that a method was employed whichimakes 
&‘comiparison with new measuréments possible!“ Details ate: given ‘ofthe 
of emanation and of the different-springs,' with notes 
the places’ from which the and-of:any changes 
which have been made which’ could’ affect. the springs since 1004:;: where 
no ‘such changes have been tade the-amount of-emanation ‘has“hardly 
Itered ‘at’ ‘all, ‘thoagh there are small annual variations corresponding to 
he’ cach spring.’ The early observations of the amount of radium 
are not numerous} ‘new ‘observations ‘do’ not; im! general; indicate 
VOL. XXVII,—A,— 1924, TKK 
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‘much»change.:  Itoscems: possible! that: springs »which: form: a. deposit 
their channels; which: is tich in radium, may wash out some.of this; deposit 
when: their increases, and so.show ahigher radium contenti: Roughly 
~ beet 1832. The Large-Angle Scattering of Light Nucheiy:) E. Ss. 
Bieler .:!{(Roy. Proo! 105.°' ppi! 434+460, »April 1924.)-The 
arrangement: of: the . tadio-active source; scatteting: foil: 
s¢reen was the same as in. Chadwick's experiments. on: scattering: and 
those of Chadwick and Bieler on the collision ,ofa-particles with H:nuclei; 
foils of alaminiunt and of magnesium were employed: and’ their’ thickness 
determined: by weighing either with a chemical balance). or ‘with a special 
micro-balaneée -with: which foils of the order of tenths-of; a..milligram 
could be weighed to 1%. Two forms of apparatus were employed, the 
relations between source, foil and screen being the same in both, but the 
second having a:special arrangement to prevent the radioactive contaniina- 
‘tion. of the the box, which with large angles of scattering, when 
the amount of scattering is small, is sufficient to completely spoila count ; 
the source is contained in a separate chamber, which is separated from, the 
‘larger chamber containing the foil: by a film oficollodion, of stopping power 
Jess; than: 1 mm,.of air,., Both chambers!iare evacuated... Curves were 
obtained showing the ratio between the scattering: for the light metals. and 
at very small angles the scattering is. very: approximately that. which would 
_be-expected on the inverse square law ;-when they are: compared with the 
previous t tical results of the author the;curves indicate the existence 
of an iueedenierdousthe power attractive force, in addition.to the electrostatic 
inverse square Jaw ‘repulsive force: ate equal, and the 
zero, in'the case of aluminium; at:a distance 
from the centre of the:nucleus:; :this: may. be Tegarded:.as; the effective 
radius of the nucleus; some of the nuclear electrons may be outside this 
radius, though in spite of this the estimate seems small fora nucleus. with 
14 electrons and 27 prolons. The calculated apsidal distance.of an a- 
particle of 7 cm. range, deflected through 180°, is 4:6 x 10-18 cm. which 
- seems to show that the estimate for the radius ofthe nucleus is not much 
too low. The. additional force postulated would have no noticeable effect 


1833. The Bombardment of Elements E. Rutherford 
and J, Chadwick. (Nature, 113. p. 457, March 29, 1924.)—The authors 
_ mention. difficulties which arise when the ranges of the H-particles produced 
by bombardment.are less than 30 cm. in_air,.and describe a method for 
observing the disintegration of an element, when the ejected particles 
have a range of only 7 cm.in.air. .A powerful beam of a-rays falls on the 
_ material,.and the liberated particles are observed on a zinc sulphide screen, . 
_ at an average angle of 90° to the direction of the a-particles ; the presence 
of H in the bombarded material produces no effect on the screen; the 
 results.are independent.of H nuclei from the source and of the long-range 
_ particles found: by Bates and Rogers ; the latter are just detectable with | 
_ gold, but are inappreciable with lighter materials ; gases can be examined 
_well. as: solids.. Neon, silicon, sulphur, chlorine, ar argon, 
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end em: the tiumbers are small 
as compared with those from aluminiumunder the'sameé:conditions, from 
1/3:to. 1/20; neon appears ‘to have the shortest range particles; about 16 
‘thé ranges: of the others are'between 18 om. and: beryllium 
seemed to give a small effect, but this may be due to fluorine as: an impurity ; 
H, He, Li, C, and O give no detectable effect ; sulphur, which is probably 
pure ’’ element. of mass '4n ‘gives an‘effect Of nearly 1/3 that df‘ alimi- 
nium ; ‘this shows thati the titicleus: is built! up solely of ‘He micldi, 
which ‘is dlso’suggested ‘by ‘the atomic: weight 3207. >No definite results 
have been obtained with the elements from calcium to'iron, owing to the 
difficulty: off getting’ rid active in»purities pute electrolytic iron gave 
no particles) No effects'were observed from’ Ni, Zn; Mo; 'P, 
Ag, $n, Xe; Au, and: In the case Of the lighter elements’ it should be 
possible to: carrythe examination down ‘to: pad 
Disintegration of Atomic: He Pettersson. | (Phys. 
Sot Pros: pp: 494-202; 202-204, ‘April, author 
claims that disintegrability of atomic nuclei; is‘ universal and nota 
property limited number of eléments, This :castsisome doubt on the 
satellite theory ‘of nuclear disintegration and another’ theory is advanced 
which’ is’ called ‘aniexplosion theory: According ‘to this, the stability ‘of 
the equilibrium <between positive ‘and negative icharges in’a nucleus: is 
disturbed by the'approach of an a-particle, if: ‘the encounter is close, 
actual ‘disruption of the atom will occur) ‘Several ‘lines: of experimental 
résearch darésuggested further to discriminate between the two mechanisms. 
Vincent pointed out that the universal disinitegrability 
of ‘atoms ‘would explain the simultaneous ' existence | of several: radio- 
ative families. ‘CG, W.oHume suggtsted:that if the principle were admitted 
to apply'to thé heavy nuclei, the life'of radio-active bodies should be'shorter 
when’ they are in’ “concentrated than ‘in dilute form.) roo Wh. 
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120- 924.) — periments, cai 
of iron. between Cyand che, ¢ 
By.an automatic record of th pas the, le 
ating coil, and (b), by. an, automatic record, ot the,¥. 
wire 10,mileslong and Q 02, 
agh it nd allowe to. by, radia e, wire, being 
wide tube led, with. nitrogen... steels 
were studied results obtained, are in Six, 


Saturated Fluids... 


Soa, .of, America, J}. and, Rey.,Sci. Inst. 8; 
paper analyses the theory of certain calorimetric processes for 3 
mination of. the more important thermodynamic properties of ore 
fluids; and deals with the interpretation ofthe theory,as, bearing,upan its 
experimental shown that, three, partieular types -of 
calorimetric, process make up an experimental series; and three quantities, 
each characteristic of;qne of the, measure- 
ments|.as;functions,of the temperature or pressure, these, three 
characteristic functions, alone most ,of the important properties of 
saturated fluid, are.obtained. directly, including, the heat contents,.entro- 
pies, specific heats, and specific volumes.¢ paou 
183%, AoNew: Application the: Bar: Method fonsthe af 
Thermal Conductivity. Ms Dw: Reve 23; opps 245-254, 
Feb.,:1924:)-+If bothends of a bar-be kept at the-same constant tempera- 
ture, and the-bar:carries:an electric current: I; the equation: of:heat flow 
‘when the @téady stateis:attained ig Jo 
the ‘asew ther Ry the resistance per om. the end 
temperatures, s the coefficient of the Thomson effect, and ’ is the produ 
of the emissivity-and perimeter.ofthe bar. \\Two ‘modifications, of this 
has been used by the author for determining 
\Method:d.-As previously suggested Callendar,’ 
when’ the sécond. term: im:the: equation vanishes.and the 
‘magnitude of: the/current:is adjusted! to the third term: zero. 
this,'+ must» be: known: be féund bypassing aysmall current 
along the: bar when temperature grailient at the :middile is: zerojand 
DD With the critical: alternating.current ‘itis .shown; that 
ho = whete, pp is the temperature: gradient-at the 
the barand 2b is thedength.:: The! meaniconductivity k,, is 
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from which the temperature coefficient of thermal conductivity B can be 


calculated, = Ro{1 40,}. 


Method II. —The magnitude of the alternating current is adjusted 


until the temperature distribution along the bar is parabolic. It is not — 
necessary to know the value of 4, by, this method. When the critical | 
current for this temperature distitbution passes, = The condi- 


pli, be experimentally realised from observations of the variation 
of Oy, — with the current. The value of ho is JPRGLIAPo: 
method fails when a — is very small or negative.” 
Thomson Effect —1f diréct currént of the same value as that for the 
pataboli¢'temperaturé distribution be used, and the change of temperature 
a6 te a point 0-421 from the ‘end be observed when this current is reversed, 
then s = Ry. The apparatus employed ‘consisted’ of 


about 30 cm. long bent into an inverted U-shape. The ends were 


screwed into copper blocks, 2in. diameter, 1 ft. long, separated by mica. 
The blocks were in the same oil-bath, which was' kept well stirred. The 


Ba was covered with wool yarn and surrounded by an inverted Dewar 


‘Five thermocouples attached to the bar gave the gradients at the 


ends and the mid. pt. temperature. For lead, Method I was employed, 


giving +'0°0877, B = 0-000138. For ‘tin, Methiod Il was ‘sed, 
giving = 0/1875, 0-00067: ‘The coefficient of the: Thomson effect 


Scale 
1-2. pp. ‘has previously ‘calibrated: platinum- 


thermometers Over the Tange 0° to —° 198°, using the constant- 
‘volume hydrogen thermometer [Abstract 1169 (1919)]. “A table was 
‘constructed! giving’ the ‘resistances Of Pt thermometer No. 32 of the 
Reichsanstalt’ over this’ range, and ‘readings by other Pt thermometers 
Gould “be reduced to No. bythe equation 7. — = — 


+ b(1 — 79)", where y = (resistance of the thermometer at #°)/(resistance 
‘at 0°): Measurements of the 

thia same range. constant-volume He thermometer’ was used for the 


calibration. The bulb, of glass 59!!!) had a capacity of 300c.c. The. 


initial pressure at 0° C. was 1000mm. Hg. The neqatance ratio over this 


‘Tor determines suitable are the. of 


(+ 38°87); sublimation: point of: the» boiling- 

t of (+ 183°+00). “The: Calendar: formula ‘holds’ with’ sufficient 
40°C. For the seven thermometers: used. the 
Callendar ‘colistant had. between 0038624 and 0-0039150, 
and the constant § values between and I> 482. ‘The authors consider 
‘that if the’ constants;'a and 8, lie‘between these limits ¢ can’ be taken as 
0000508065: . Two. fixed points ‘then’ to and: bd. 
VOL. XXVII.—a.—1924. JE 
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im addition, the yalues.of a:and:S:be knowny:R/Rp at the melting-point 
of mercury can be determined from the, Callendar equation, and only one 
fixed-point determination of resistanceis:necessary. A new determination 


of the made and found to be — + 0-01. 


1839. ‘The ‘‘ Pyro’’. Radiation. Pyrometer. Mt. 
. 493-494, April 18, 1924.)—A description of a compact type of total 
radiation’ pyrometer. It'consists of a telescope with a sensitive thermo- 
element at its focus. This couple is contained:in an évacuated. glass:bulb. 
It is connected td a moving coil indicator:constituting an integral’ part 
of the telescope. The operator sights the instrument: on the furnace or 
hot object, and takes care to ensure' that the image of the | 
completely covers the thermocouple disc. ‘He! presses the button, which 
sponding to the temperature of the furnace. 
‘Equilibrium is attained in about two ‘thn 
the button, and this clamps the moving coil in the position it.has taken up: 


The instrument is read after lowering it: from the eye: No, focussing. is 


(1840. Radiation: Schmidt.. Physik, 23, 34. 
225-228, 1924.)—-O. Lummer and Ex, Pringsheim;: in. agreement, with 
the Wien displacement law, A,,T = constant, :find |A,T:=2940,for a 
black body. Their measurements on polished platinum give; by analogy, 
= 2630. At the same time they suggest that the temperature of any 
radiator can be'found by determining A,, and employing the last. two 
results to givesan upper and a lower limit to the temperature T,, The 
equation = constant (and analogous’ equations) do. not, however, 
impose ‘the condition that A is independent of A-and T, so that these 
ye erty are strictly applicable only to black or grey radiators, [see 
A 1068 (1919).] The author concludes that the observation of the 


‘position of the maxitna of the energy radiated from a heat radiator, 


together with the Wien displacement law and: the analogous law) for 
bright platinum, are not sufficient efor the 


Thermake ‘M. Planck, (Aan. d, 


Physik, 73. 3-4.:pp. 272-288, Jan., 1924,)--Wien provided a means. for 


the closer. study of. the characteristic properties, of thermal radiation by 
introducing the idea of radiating entropy, which Einstein further.elaborated 
by the use‘of Boltzmann’s relationship:between, entropy .and,.probability, 
and 'v. Laue [see Abstract 1289 (1915)] still farther.generalised. by a:purely 
statistical method. From the energy variation law Einstein has deduced 
that!theclassical: undulation ‘theory. .of light in this case is., incompatible 
with the demands of (the quantum theory... The present author, opines 
the problem tobe not completely solved.as.,yet,.and.he refers. to..a 
discussion between Einstein and v. Lane [see.Abstracts 95, 96 and 218 
revealed, deviating points: vf view,...In particular. Planck 
states: that..Einstein’s. assumption, that..on. the..classical wave theory 
the stationary. monochromatic thermal radiation may. be held to. arise by 
the superposition of a very large number .of independent radiations, requires 
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freedom ‘is considered; in order:to derive; im) the:first place, the statistical 
law of formation’ which Fourier ‘coefficients cit.) «must: fulfil tif 
the dimensions’ of the. average ‘square of ‘the: enetgy «variations should 
satisfy the demands of the quantum theory; quite apart from the question 
of the physical origin of the radiation, and also to establish the actual 
Fourier series to law. The is entirely 
McLennan and Trans:17: Secti«2. 
pp: {21+33,' ![see Abstracts 1154) (1922) and 2459 
(1923)} have: described: the: high-efficiency: liquefiers' in use at 
University. The present:paper supplies: some additionalinotes.. | 
flasks sutter:ander' the disadvantages of edse. of. 
smaliness of capacity, while metal :containers' had proved unsatisfactory 
until the repair of a damaged one:showed:& greatimprovement. » Successful 
imsulation depends on correct polish, correct'preparation: and disposition of 
the material‘in the interspace; and :proper vacuum between. the shells. 
was found to be essential that! polishing, dssembling;: transference ofthe 
heat-treated charcoal) and the preliminaryexhaustion should occur without 
delay, Diagrams and a detailed account of procedure are given. 

additional featured) of the Aydragen.cyelé .are:\given, including 
an apparatusfor the preliminary purification of commercial: hydrogen, 
it being fitst» passed over heated palladiumised asbestos'to remove the 
oxygen; through'a purifier containing charcoal at liqtiid-air tempera- 
ture, and’ then; to the ‘final purifier previously described) 
© «(An apparatus for the liquefaction ofihelium, on the:same principles, but 
on a reduced scale (about 4) isidescribed, and has been used. with: success. 
The*liquid ‘is‘colourless, but its meniscus’ differs: from that! of. 
Samples of the gas’ showed no trace of hydrogen,’ but: hacpusitey adhe | 

101 1843. Apparatus: for Melting and of 
Puve Substances and of Eutectic Mixtures: E..W. Washburn. (Indust; 
and Engin. Chem. 16. p. 275, March, 1924.)—-The apparatus) consists of. a 
Dewar vessel made of Pyrex glass, and can be used for any temperature 
up to 500° temperature being measured by a mercury ‘theriiomieter 
Or a ‘thermocouple. “The method is applicable to substancés which mélt . 
éithér above or below the toom-temperature: The‘results obtained ‘with 
this apparatus show great constancy, and:in ‘the case quoted of Mannite 

1644: ‘Sime New High H.S. 
Roberts. (Phys: Rev.'23. pp: 386-395; March, 1924.)—~Adter purification 

by ‘¢rystallisation from’solution, a gramme of the salt is placed in a platinum 
érucible 18 mm. by in diameter;:the junction »is: placed. in 
axis’ and mmm. from the bottom; andthe temperature: is raised about 
5° per minute. . Formiost pure substances and certain eutectics the heating 
curve becomes quite‘flat at the melting-point, and hence the form of curve 
obtained “isa ‘sensitive test of purity: The couples used were carefully 
Calibrated with standard metals; and: ‘gave the following ‘results, accurate 
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to 4o:0*6%> potassium: dichromate 397+? NaCh+ '69+6-NagSQ,); 
627-0? NaCl 8004 NagSOp inversion, 
point 1° ‘melting-point: 1069/'1° ; also» 11304 + Des 
tailed suggéstions:‘as to technique'ate: given; also a convenient method of 


‘Determination of the Normal: Oxygen, Nitrogen 
Henning and Physik) :23 1-2» 


1924) boiling-point‘of* has ‘been previously! deter- 
mined by’ Henning [Abstract '(1914)], .asing<two Pt ‘thermometers: 
calibrated by means of a constant-volume H thermometer:'‘!‘More recently _ 
[Abstract 1998 (1921)] two constant-volume He thermometers were used 
t6 determine the norma! ‘Values of ‘these\fixed points 
have'also'been' lately published by Kamerlingh Onnes and his collaborators 
Ieyden’ They ‘give the! boiling=point’’ of: ++ 182+ 95, 
NN Hi 262 +7594, In» these determinations: pressure+ 
coefficients of “Hand He were obtained ‘indirectly; »and ithe ivalues’ used 
do not ‘agree with those recently obtaihed by the present authors [Abstract 
589 (1922)}\° For this reason the Leyden and>Chdrlottenburg températuré 
scales may differ ‘by as much at the On 
similar grounds: objections ‘may~ be: made::to: the: determination of ‘the 
boiling-point 182°-94): by i Keyes; ‘Townshend vand: Young:! «In 
the? ‘present paper the authors describe: the determination:of these fixed 
points, vising two gas thermometers [Jena glass 59!!!) of capacities 300 c.c. 
and 100.c.c. and with five different fillings of He. The critical pressure 
at:0%C; ‘was about. 1000:mm: Hg. \ eatl'separate: filling ‘the. pressure 
coefficiérit. Was. determined, thé value 0- 0036600’ being in: good agreement 
with’ previous values. +The static method was! employed for the Ovard 
Nopoints;'and ‘thé ‘dynamic method for H. 

to — 205° the variation of the boiling-point 
with; pressure is; given’) by. the, equation... log Pym = — 379: 95/T 
+75 log T. + .4+53939,, where; T = 278-20 +.4,. and for 
by Pini 801-917: — 0-0090272T. + 1+75-log T 17643, 
The..resistances of. two. Pt thermometers used over.a period of. twelve 
years, |in; were, .again these, fixed-point 
have), remained. ‘practically . .constant, ,, the 
greatest only. to a change.of tempera- 
Estimation. of Datent ‘Heats<of: of Liquids High 
Pressures.’ McAdams'and J.€:Mofrell. (Indust. and Engin. 
Chem. April; 1924.)—-For the purpose’ of estimating ‘the 
latent‘heat: of vaporisation, ‘Trouton’s' rule’ has been widely used: 
='a constant; where: M is the molecular weight, the latent heat 
and T4'the boiling-point:: ‘The rule, however, isiknown to. be-approximate 
only; and>»refers:to atmospheric pressure. When Mr/T is plotted against 
1000! P/T. where ‘T is the absolute boiling-point 
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the ‘Corresponding vapour pressure, ‘the empirical relation so obtained is’ 
Galled the function.” In the present paper the range of the 
Hildebrand function has been greatly extended, especially in the region 
of higher pressures. In order:to render extrapolation less liable to error 
the values of Mr/T are plotted (on ordinary rectarigular scale) against 
- 1000 P/T on a logarithmic scale. The liquids thus dealt with are water, 
chloroform, benzene, . carbon-bisulphide; carbon-tetra-chloride;, » ethy! 
ether, and acetone.; An interpolation table is also given for the.application 
of W. K. Lewis’s method of estimating the approximate; molecular weight 
(Nat. Acad. Sci.; Proc. 10. pp. 88-92, March,'1924.)-—-The author has 
determined a quantity which he calla the “ thermal emission from a water 
surface,”” consisting' of radiation convection and ‘conduction, comparable 
with the emissivity determined by Macfaralane (Roy. Soc; Proc. 20. p. 90, 
1871) for copper spheres, later verified and extended by Bottomley [Abstract 
varied the pressure of the air.in the enclosure; and at 
low pressures was able to verify Stefan’s fourth power law: In dealing 
with the problem of thermal emission from water, the rate of evaporation 
has been found:and studied as a function of the vapour pressures of water 
Curves with Applications to Water, Carbon Dioxide, and Air... V. Fischer. 
(Zeits. techn: Physik, 5. 1.:pp./17+21; 6: 39-44; and 5. 3. pp. 83-88; 
1924:)—-This is a paper divided into three sections: | In the first the ‘author, 
after stating that the p, v and entropy-temperature diagrams of thermo- 
dynamics have not fulfilled a very useful purpose in technical thermo- 
dynamics, refers to the work of Mollier, who introduced the idea of heat- 
content at constant pressure as one of the coordinates and the J — p 
diagram, which has*found far-reaching application im technical work. 
Further investigations on specific heats at constant pressure and their 
nce On temperature of presstire Were necessary, and these were 
cattied out by Knoblauch,’ Witkowski and Bridgman. This ‘led’ to the 
introduction of the cp, T and cp,'p diagrams. The ‘author makes the 
op, T diagram ‘the basis of his system of eqtiations. Inthe first section 
33 ‘equations ‘are developed. In the second the mean specific heat’ is 
calculated and changes of state which take place in the région of saturation ; 
a further 35 equations are developed. In the third section ‘graphical 
‘methods are’ used to evaluate the expressions, — 
bg | given. The paper is not suitable for a short abstract. = T.'B. 


“4849, The Isothermals of Some Gases and their 
pe Gas-Thermomeiry. LL. Holborn and J. Otto.  (Zeits. f. Physik, 23. 
77-94, 1924. From the paper is an exten- 
sion of previous ‘work on'the isothermals of gases used in gas-thermometry 
up-to 100 atmos. pressure. In addition to nitrogen; oxygen, hydrogen, 
‘argon and ‘helium, ‘a mixture of neon and helium was used, and the tem- 
‘perature was extended up to 400°C. In the previous work [see Abstract 
481'(1921)) a piezometer was employed, and the gas was in a 
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glass vessel, but this was row discarded; and steel tube of about the:sanie 
capacity was. used. This permitted a much, smaller temperature-bath. to 
be used, as‘it was strong enough to enable aniexternal pressuteequal to 
the internal pressure to be:dispensed with: ‘The steeb tube'was connected 
by means of)a steel capillary tube with:the rest of the apparatus previously 
used. . The steel-containing tube was heated: by: an: oil-bath:for:tempera- 
tures of 150° C:to 200° C:, and ina bath of potassium nitrate for tempera- 
tures’ between 300° C. and 400°C. The baths were heated electrically. and 
were provided with a stirrer. The results of the investigation are given 
in twenty tables, as well as the calculated pressure and expansion‘ édeff- 
cients: Finally; cutvés‘are given for the initial inclination of the isother- 
mals, ie: .curves min 10 = 105 as, ates and, tem 

peratures as abstisse, © “The of B. 105 are also calculated and 
Jated; and the results used ‘to’ calciflate the’ corrections necessary’ for the 
and’ constant’ ‘volume gas-thermonieters” in ‘order 'to 


é readings’ to the thermodynamic” For 
below ‘the results obtained at’ Leiden aré‘ihcInded.’ 


ius 
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rvinen, (Zeits. phys, Chem. 109. 3-4. pp. 275-286, 19 24,.)—In pre- 


vious paper (Zeits. phys. Chem.. 97. p, 445, ARAM 8 an equation of state has 


been ‘suggested for mercury of the form p ‘Knows 


ing the value of the constants, the compressibility of mercury is calculated 

as about 1-5+10-®, This agrees with the experimental values of Oersted 
and Jamin, but differs from that of Regnault (3-7 x 10-), In conse- 
quence of this discrepancy, the methods of finding compressibilities are 
_ discussed, and it is concluded that the mathematical basis of Regnault’s 
method is wrong. In this method it is assumed that when the liquid 
in the piezometer is submitted to equal internal and external pressure, 
the volume of the vessel diminishes to exactly the same extent as it would 
do if it were solid glass. The present paper suggests that no such diminu- 
tion occurs, and the point is verified experimentally, using a rubber ball 
full of water. Taking data obtained. by Metz, it. is shown that on the 
basis of Regnault’s ideas B = 3:7 x 10-§, whereas on the assumption 
that the volume of the piezometer is unchanged B = 1:2 x 10-%. 
The paper concludes with a discussion of some further points in con- 
nection: the, equation of state, A. A.D. 


1851. The Thermodynamics of Thermal Peanshicaiion and of the 
Thomson Effect. E. H. Kennard, (Phys. Rev. 22. pp. 617-621, Dec., 
1923.)—Thermal Transpiration.—One can obtain an apparent violation of 
the Second Law by means of thermal transpiration, constructing an engine 
with an apparent efficiency of 50 per cent. for small ranges of temperature. 
But in reality the thermal effusion of a gas and the conduction of heat 
through it are merely two aspects of a single process, and when the 
degradation of heat due to conduction in taken into account the apparent 
violation disappears. 

The Thomson Effect.—An analogous Kr ten aly in connection with the 
diffusion of electrons in a metal requires a slight modification of the formula 

VOL. XXVII.—A.— 1924. 
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obtained for the Thomson effect fror: the ‘electron theory the thermo- 
electric’ law ‘deduced fromequilibrium thermodynatnics is: then: found:to 
hold only: because ‘these effects: in: the two; branches: of the circuit»cancel 


other, the current! in entirely by electrons; 


or-if: one’ branch of ‘the ‘circuit is: made to gas; then 
the: effect: should become.’ noticeable... Hence-conclusions! drawn from 
equilibrium ‘thermodynamics in ‘su¢ch:cases must, be as essentially 


Supposed ithe: of Thermodynamics. 
Fisher. (Phil; Mag.' 47: pp: 779-781, April, /1924.)+-Witmer has 
y shown [see Abstract 909 (1924)], Mi aie analysis, the fallacy 


proof of'a the ‘Law of Thermid- 


dynamics [see Abstract 2110 (1922)}.), was that yessels of certai 
shapes in.a.gas,, where the mean free path is large in comparison 
with. iis dimensions of the, vessels, might,cause a,motion of the gas to take 
place in, one, preponderating direction, .. Witmer shows, that this, would, not 
occur for the. vessels dealt with by. Fairbourne, by working out, in detail 
the paths of the reflected gas molecules. It seems worth while, however, 
to point out that the same may be proved generally for a vessel of any shape 
ut sao This is done in the present paper fora vessel the walls of. which 
‘smooth but’ otherwise of Curvature. ‘It is pointed’ 


at t the argubient here’ ap y be exten led ‘to case whet 
ngularities dcéur in the s ca edges Or ‘points, and s6 the 
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250-261, May, '1924)-The impostance ofperfect 
between’ the ‘two’ prongs of a tuniing-fork does:not seem‘ tobe realised. 

Various'itests: for perfection ‘df, balance are:deseribed.; Ifa, perfectly, 
Balanced fork' could be the:variation of frequency with aniplitude 
other. conditions would. probably: be ‘less ‘marked: than is ordinarily | 


pp: 163-165); Dise., 165-167! April) an‘accoutit of previous 
work on the vibrations maintained” by: fluid motion, 
 Gescribed for testing by several ‘methods the dependence of! the 
on the fluid speed’V andron thé diameter the vibrator. . “Theresults. 
that VynD ‘varies ftom’ 8 whilé Diranges from 002: toZicmy 


the’saitié figures’ being Obtained with fluids of widely different viscosities; 
Results are also given for of and ‘a value ofthe 


1855; Gri of Tons: ‘F. Allen! 
47) ppy-941044, a récent’ paper ‘With above: title 
916'(1924)},' several ‘relationships were’ deduced from! the’ 
experimental’ data connecting (1) D,, the duration ofa pulse‘ of sound 
the ctitical frequency of pulsation or flutter’ of.a tone ;°(2) P, the blowing = = 
pressire’ of the air “in ‘tonvariator, té-whith ‘the intensity of the sound is 
proportional; Jand (3) the frequency of’vibration of the’ . 
most important of these relationships is 
D's Ky/ (log P) — © where K and C are constants.’ Phisequation, ‘applied 
to the experimental’ data, gave a series of'straight lines fordifferentvalues 
of These’ lines were 0 uniformly straight: that:it was conclided : that 
this equation completely satisfied the experimental 
The analogous equation of T. Porter cormecting' (1) D, the 
light at the critical frequeticy ‘of the flicker; ‘and (2) Ljthe 
ititensity of illumination of ablack and white disk, is‘ 1/D'= K log 
And’ this equation; whén’applied to ‘Porter’s' experimental data for;white 
light; ‘was found’ to ‘have ‘two values: forthe constant ‘K, and ‘therefore 
tepresented ‘two straight’lines ‘with different inclinations; which metat 
‘representing’ the low illumination }-metre candle: As this 
peculiarity of ‘Porter’s ‘law has béen interpreted as:applying to-Vision by 
the rods for dim light;and by cones ‘for bright, therd' 
réason for the occurrence of asimilar' phenomenon in:the perception’ of 
 $0uind, sitieée nothing suggestive of «a double percipient ‘corres. 
‘But recent unpublished work in the present. atithor’s fahsrieceny: on 
“the sense of touch revealed’a phenomenon of double'action'precisely similar | 
to Porter’s law for the visual sensation; In cohisequence: ‘of this discovery, 
the data on sound ‘were re-examined.'.On ‘plotting the’values of D dnd 
“Slog Py it was ‘found that each ‘lines similar” 
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occurs in each case at an intensity given by the tonvariator when blown 
by an air-pressure of 1-70 cm. of water. This is a quite weak sound, and 
is comparable with the analogous. point found by Porter for light. The © 
larger value of K in Porter’s equation is for high intensities, whereas — 
the opposite*is the’ case: with sounds! But ‘equation 
of: D; while the sound equations give D 

Thus, the Porter effect appears to be a génerak property.of the sensory. 
| system, and, hence must be referred. to:someé fundamental property 
that all‘such ‘nerves: possess in common, |) It thought thatthe 
ptobable location ‘of the effect is in the synapses, which) Sherrington has 
number of important functions in nerve 
E.H 


a8 1856. Tolephonic:Bacitation of. Acoustic Gy, Barus, (Nat. 
Acad.Sci., Proc. 10. «pp. 96-99, March, 1924.)—The author, previously 
described (Science, 24. p.165.(1921)) a series of simple-experiments bearing 
on the nature of the acoustic’ forces observed in connection. with, telephone- 
blown: pipes. .On testing this work recently it, was. found that a series.of 
tepulsions occurred ias well as the former, attractions. The.arrangements 
uséd the experiments ate explained, by and the forces.of 
1857. Audible Beats from R. w. “Boyle, 
S.C. Morgan and J.F. Lehmann. (Roy; Soc, Canada, Trans. 17Sect. 3. 
pp: 141-145, ‘‘ oscillators,” of the: type first used 
by: Langevin,, excited, from two separate electrical sources, were placed 
facing one another ina large tank of water at..a distance of 60.cm, Thus 
the two ultra:sonic beams, given out, perpendicular, to. the faces, of. the 
oscillators, iwere made to. intermingle. The. oscillators were excited by 
electric oscillations of the required adjustable frequencies, generated by 
electronic .valves;in the usual manner... Two independent sources. of 
electrical.energy-were employed; one, an alternating potential of 60 cycles 
per|second,.protiucing a ‘‘ tonic train,” of ultra-sonic. waves when applied 
ta, an ultra-sonic oscillator, and the other-a,continuous potential producing 


“ continuous ultra-sonic waves, Although ultra-sonic waves are,them- 


selves inaudible, a listening device can detect an ultra-sonic beam. if the 
source of electrical, energy: applied to the: valves; generating the high- 
frequency electrical oscillations is a rectified alternating e.m.f. The, group- 
frequency of the resulting tonic train is then. twice the frequency, of; the 
alternating source. A good listening device was constructed: by cementing 
two very thin mica discs to the sides ofa brass washer. 0- 5,cm./ thick, and 
with a hole 1-4 cm. in diameter, and connecting a stethoscope to a small 
brass.tube soldered, radially into. the brass washer. ‘When this listening 
arrangement was moved about in the ‘space between the two: oscillators 
immersed. in -water;, musical beat note-was: heard at, once if the differ- 
ence of the ultra-sonic frequencies was in the range of andibility.. When 
one transmitter only was in-use, with continuous waves, nothing was heard 
in, the stethoscope, but when 60-cycle aic.'was used a.note of 120 cycles per 
second—the tonic train group frequency-—was heard, and when bothtrans- _ 
mitters were.excited from the.a.c. source the beat note and the tonic train: 
note were both:heard... As the listening device was, moved along the axes 
of; the: two intermingling ‘beams, positions of maximum, and minimum, 
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intensity of the beat ‘note could: be: obsertied; indicating» the presence. of. 
stationary Waves. These maxima and: minima: half-wave-length 
apart, the half-wave being about the average of the halves:of the individual 
waves, whith were ma An We 
858. Auditory Masking of One Pure Tone by Another and its Probable 
Yo ‘the of the ‘Inner Eur, “RL. Wegel and'C. E. 
Lane.”° (Phys. Rev. 28. pp. 2664285) Fev., Using an air-dampéd 
télephione ‘receiver® sipplied’ with<ourrent° with’ a’ “proper combination of 
frequericies; as‘ source, the amount of masking by tones of frequency 
200 'to''3500 was detetmiried for’ frequencies front 150°to 5000: pet ‘séc/ 
The magnitude’ of a‘totie is taken asthe logarithm of the ‘ratio of its 
presstire to the threshold’ value) masking’ is‘taken as the logarithm 
Of its’ threshold value with ‘masking’ to ‘that without; ~The: curves of 
masking ‘as function of magnitude ate approximated straight. lines‘ asa 
rile, except for routided’ feet, of slopé s intersecting the magnitude axis 
at minimum masking magtitude*»: “For a°given masking frequency # 
the Slope increases from: zero through nearly unity for a frequency near 
then more slowly, approaching ‘about ‘three or four fdr the highest fre- 
juencies measured: ‘The intercept is small or zero ‘below m, then increases 
ly; approaching the value three ‘for: high frequencies. “Except when 
the’ frequencies are’ so close’ together as to produce beats; the masking is 
greatest for tones néatly alike. When the «masking tone ‘is loud masks 
tones of higher frequency better than.those of frequency lower than itself. 
When the masking tone is weak there is:little difference. “If the masking 
tone is introduced into the opposite ear,’ no ‘appreciable masking oocurs 
until the’ intensity is sufficient to reach the listening! ear through the 
bones of the head. ‘At intensities considerably above minimum audibility, 
there is ‘no’ longer a linear relation’ ‘between the’ sound pressure and the 
response of the ear. ‘Data are given showing combinational tones resulting © 
from this non-linearity when two’ tones’ are simultaneously: introduced 
in the ear. The presence also of subjective overtones in a loud tone’accounts 
The data on masking together with Mate! 
sensibility are interpreted in terms of the dynamical theory of the cochlea, 
which ascribes its frequency selectivity to a passing of vibrations along 
the basilar membrane and a shunting through. narrow regions of the 
membrané at points depending'on the frequency. ‘Conjectured cttves 
are given for a few single frequencies of the amplitude of vibration of 
this membrane as a toni [See ‘Abstract 


11859, Vibration in Closet Quill Tubes. by Blectrie Oscit: 
lation: C. Barus. (Nat. Acad. Sci,, Proc: 1-3, Jan.,1924.)— 
The present experiments are in the main similar to the preceding! ones: 
on the vibration of the air filament in quill tubes closed at: both’ ends, 
except that the vibration is now maintained bya spark succession of 
controllable frequency instead of by a telephone. (See Abstract 2228 
(1923) .] The results obtained here are in fair agreement with the former 
ones. The resonance conditions as before, are determined by the acoustic 
pressures generated, these being measured by the interferometer U-tube. 
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Sparksgap?; ‘The: electtic’ oscillations» produced}:in : one are.,alsa; 
examined, the break:being, maintained constant; 
whilst that of ‘the secondaty'is modified by means ofa variable condenser. 
Frém’ these results an approximate value; for: inductance,, of) the, 


a 1860,. Criterion for. Pitch.of H. Fletcher. 
(Phys. Rey. March,:1924)—A high-quality telephone 
system: was used to reproduce. musical, sounds; from, the, yoice, the piano,, 
the violim; the clarinet and the organ without any, appreciable distortion. 
Into this telephonesystem electrical filters were, introduced which made 
it: possible.-to eliminate iany desired frequency, range.. Results with this 
system show ‘that only. the quality,and, mot he pitch.of such musical sounds 
changes when}a group of either the low on, components is 
eliminated. (Even when the fundamental and first seven overtures were 
-eliminated..from the vowel ah sung. at an, ary; pitch for a. baritone, 
the pitch remained: the same. These xesulty; were, checked, by.a study of 
synthesised musical tones produced. by: ten'vacuum,tube oscillators, with 
frequencies (from .100; to) 1000.,at ;intervals,,of 100. ..1t ,was found that 
three consecutive component frequencies were; spfficient,, to, .give a clear, 
musical tone of definite pitch corresponding to, 100, and that.in general, 
when; the adjacent components had..a;constant: difference which was, a 
common factor to.all components, a,single musica];tone equal.to 
this common difference was obtained, but not otherwise... flo Zones 
(Recent work on. heating -has shown, ‘that.the. mechanism 
between, the.air and the inner ear has a, non-linearresponse, which accounts 
for the so-called subjective tones. When the, components of low frequency 
‘are: eliminated from: the. externally impressed musical tone, they are again 
introduced as subjective tones before the sound reaches the nerve terminals, 
Calculation :of the: magnitude of these subjective tones, from ,the, non- 
linear the ear shows that the are what, 
be. expected. 

harmonic analyser to be described by Wegel and Moore, are.given, an the 
present paper for.ah sung at pitch d, @sung.at.a, the notes c, and c’ on 
the piano; ig’ also ¢. three pressures). 

Zeits: 25: pp. 121-130, March 15, 1924,)--This paper records a: number of 
experimentsin continuation of previous work; [see Abstract, 717 (1923)]. 
Itjis}found that if a pipe has one or several discs in it, each pierced by 
a hole at its centre, blowing will elicit a tone. The frequency of the excited 
tone’ increasés with increased \blast; but ‘the tones: elicited ‘are’ only: the 
fundamental resonance of the pipe and/its overtones,‘ It has. been 
investigated-how ‘the positions of the:dises,,their thickness, and. the sizes 
of ‘their: holes;influence the ‘production: of: the tone. | ‘The utterance of the 
tone: formation of: the the 
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Transition Layer,on-Intrinsic, PaV -Wells, 
(Phys. Reys:23. pp. 206-208, Feb:, 1924.)+:Frenkel’s theory ofthe intrinsic 
potential is-generalised to-inelude.the effect;of a; transition layer,,, The 
pre 23: 20'n the number of molée- 
Giles per ‘the:sununationisamade ofiithe:mean syvare; normal 
coitiponent distances’ of theelectrons:and» nuclei from the centre of mass 
of the molecule, one ‘term: for: foreach: nucleus, E 
being the corresponding charge: \:‘The/imtrinsic: potdntial depends,:then, 
on the average positions of the electrons:and nuclei, but is independent of | 
the form of ‘the transition layer: ‘::For:molecules withspherical symmetry 
‘Relation’ between the the’ Number ‘of Lavge 
1924.)—The' author's‘ nts have showt that there is ‘often 
connection “between the tude of the atmospheric ‘potential 

and the concentration of large ions, exaiiples ate given, ‘two 

showing the similarity between’ the’ the simultaneous" 
variations of the reir ar two re intervals of an hour each, 


and one showing th yeen the aNd “aig the simul- 
vations Gl an interval of 
three weeks. “There ar es however,” Gs hot’ 
sth The concentration of ions is used, ‘but’ in 

for there ‘any’ ‘great difference 

_ between the nu ns of the tw is suggested that the 
ce connection dem direct; m | 
ions sal number of the more small ions.and | 


an increased Tesistance in the lower layers of the s cupagtite and a steepen- 
‘ing in potential gradient. “The possible éffect measurements the 
potential gradient in the neighibourhdod of ties 
Atmos phedic Distha Form: perre, 
» 11. pp: 271-273, “April 1924.)--This paper 
ts of some instances it “which the hor’ has obs ed ‘the NEC. 


uo DISCHARGE: AND OSCILLATIONS. 
1865. Elecivicity in Flames. H. A. Wilson. hom Weétrockitt: Soc, 
‘Trans: pp. 44):127~136, 1928;)—An historical.review is given of thé work of 
-Giese“in 1882 in of gaseous 
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of the work of Arrhenius in 1891 on the conductivity of the Bunsen flame 
containing salt vapours whereby the relation was established between the 
current, p.d., and distance between the electrodes and concentration of salt 
vapour in the flame. It is found by the present author that for flames of 
equal conductivi ty containin li metals, the relation between 
the current, p.d., "isa tabtate é electrodes is nearly the same, 
, from aa it follows that | all alkali metals give ions having the same ionic 
: ince With the mobility of the negative ion being 
eae li that of the positive, it:is found that the potential gradient 
ailelbe ts: near the negative electrode than near the positive. The per- 
tage of vapour ionised in a Bunseti flame varies from 91 in the:case of 
‘Cesium to )+2 in the case of lithium:' The’ veélucity of the ‘negative ions 
due to 1 voltper’cm. in a Bunsen flame’ appears to’ be between 1000 and 
20,000 cm. per ‘sec. with a probable value of’ about The velocity 
of the positive ion with the same gradient appears to be only 1 or 2.cm. 
per:sec. «The negative ions are probably free electrons part of the time 
andi combined: with neuttal:atoms the remaining ‘time. An investigation 
has been made of the ionisation: by collision of the electrons with alkali 
atoms which: occurs when: using strong eléctric fields... An. account is 
given ‘of the behaviour of flames. in a:magnetic field, and..a discussion is 
given of the application of thermodynamical theory to‘ the calculation of 
the degree of ionisation at high temperatures. It is found that the ionisa- 
tion of alkali. metals in flames is approximately in accordance with Saha's 
theory [Abstract 218 (1921)],,or a,neagly constant value is given by the 
product;,of, the relative: concentrations, required to give. conduc- 
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b is given of the literature on the subject, 


1866. The. of Flames ‘for. Ra iy 

A, Wilson A. (Phys. 23. pp. 195-199, Feb., 

1924.) — Expressions. are, developed for the capacity and series resistance 

of a parallel plate condenser in a salted flame, which enable certain constants | 
to be computed from the ‘Measurements, of. Bryan [see next Abstract]. . 
The,caleulated density of positive ions increases from 0-03 e.s.u. in the 
unsatled flame to 1-6 e.s.u. for the flame sprayed with a solution of 

10. gran For, the smaller concentration, it varies, about 

as; the square root,of the potassium present, as.was to be expected. The 
variation. with. frequency . and electric field is _ The. 


as thé r.m.s. field increases from 9 to 64 ‘in 

agreement with values found by Loeb for electrons in pure nitrogen at 

room temperatures.) It’ decreases the’ concentration of 

AUTHORS. 

High-Frequency Alternating Currents. Avi By Rev, 23 
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pp: 189-194, Feb., 1924.)-The capacity equivalent series resistance 
R, of @condensér consisting of two concentric:platinum cylinders, 0:5 em. 
apart, in flame containing ‘vapour, aré measured, using:aymodifica- 
tion. of’ the method of resistance variation «Values’of Cy) and Ry are 
obtained for voltages: between 11- 4 and 82-2 volts, for frequencies between 
105 and: cycles second; and. for: salt: concentrations: up: to 
iO grammes per litre of KoCOg solution. The resistance is approximately : 
independent of the field, but decreases somewhat as the frequency increases 
and also as ‘the concentration increases..:: The capacity is half as:great for 
$2: as for 11 volts; and:for 10x 105 as for 2 x. 105 cycles, but. increases 
fivefold as the concentration increases from 10.grammes per litre. 
on theoretical discussion see preceding Abstract.]>. 

23. pp. 169-177, Feb., 1924:)-Mobilities felecttons in ‘nitrogen 
| po been determined in fields ranging from 1 volt/cm. to 55 volts/cm. 
atmdspheric pressure. For low fields the mobility has a value of 18,000 

cm. /sec., but décreasés tapidly for higher fields. results agreé'for Tow 
lds with Compton's mobility equation; viz.,a = 4 (1 + but 

n order to obtain full agreement it must’ be assumed that themiean free path 
of the electron decreases as the velocity of thé electron iricreases, and’also 
that’ the i ts of electrons with nitrogen’ ttiolectiles aré not completely 
elastic. The mean free’ path of the electrons’ in 'niitrogeri at a pressure of 
760 mm. and in thermal equilibrium with the molecules has been determined 
from the limiting mobility as the field in which the mobility is‘determined 
hes zero... The value thus found’ is 0-000131 cm. Fd is about 

times ‘the kinetic theory. value. “AUTHOR. 


i869. Emission as. Function of er 
W. Richard on. (Phys. Rev. 23, pp. 153-155, 1924. b 
equation i= A was first presents ‘in 1911, and ‘the t 
is a universal constant was stated in 1915. . The proof involyed nothir 
beyond the application, of elementary thermodynamics to the 
of the external electron atmospheres, hence the development owes, nothing 
to Nernst’s heat theorem or chemical constants, Contrary to Dushman’s 
implication [Abstract 310 (1924)], the writer did not consider it probable 


1870. The. of Chemical A cian. 
M. Brotherton, (Roy, Soc.,.Proc. 468-480, April .1,,1924.)— 
An extension is made,of the earlien;investigation.of O. W. Richardson 
{Abstract 1593; (1921)] of the emission, of electrons from drops. of, a. liquid 
alloy of sodium and. potassium, when, acted.on at.a low pressure by chlorine, 
carbonyl] chloride, and water-vapour.. .The, 
‘is similar to thatiemployed in. the; earlier. work,... Two methods of supplying 
the active gas at,high and. low pressures respectively to the alloy are 
devised, which render it. possible to secure an emission varying. by less 
20: '% in 60 mins. The saturation currents range from. 2-0... 10-10 anips. 

to 4-38 1078. ‘The magnitude of, the emission..is: dependent both,on the 
rate of the drops and.on the pressure of the. active gas, At low pressures 
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telatiom between! Cufrent 
dependent: mainly .on:the pressure of the: active gas, andindependent ,of 
the! composition ,of::the alloy iand :the .of «the: drops:'i The curye 


 @pproaches:the voltage 'axis im-the region of: k volt) Saturation: invariably 


‘occurs: within volts ahd sometimes léss.:>‘The saturation ‘part, of 
‘curye is parallel: axis 15 not 

‘current:and of the -potential required ‘to cause satutation, 
awhile the!saturation part of the’ curve ‘assumes:an upward ‘slope: whichis 
particularly: markedi beyond certain: potential: -ai: reading: of 
pressure on a gauge containing, sulphuric acid, the saturation patt 
of the curve has almost disappeared andthe) graph becomes: nearly «a 


Straight. line up to 40«volts. approach: of current:curve the 


voltage axis is found to be gradual and appears to be Seg eme In 


this respect the, chemigal characteristic differentiated from 


48 71... Behaviour, of Velocity. Electrons in, Methane. Gas... 
Glocker... (Nat.,.Acad. Sci,,,. Prog... 10, pp, ‘165-16 April, 1924. }--The 
curve; obtained, by yplotting values, of, the, curfent ordinates, against 
values of, the, applied : voltage.as abscisse, in, the case of methane contained 
in. a three-electrode tube: exhibits a, well-marked maximum, maxi. 
mum.is, shown to be attributable neither to dissociatiqn of the gas nor to 
its thermal decomposition, by. the hot. filament, be ‘due to. a lo 
xadiation-potential, of, the, gas or to, abnormal: tr ney of the gas, ¢ 
Tegards, low;velocity, 


Effective Radii of Gas . Molecules. (Nat. 


Acad. Sci., Proc. 10. pp. 140-145, April, 1924.) —When electrons pass 


‘he est! factors constant, 
produced ith increai sing ‘wélocity’ ‘Tf the ‘effective 
lecular” is “defined ‘as thé ‘fadius “of ‘sphieré “about the 
molecular centre, within ‘which ‘(dh the ad must pass to 
the ‘gas molecule, ‘this dectedse in ionisa may as 
of the effective ra 
a of the Velocity of ‘thé idnisi ge 
esént ‘investigation: “The apparatus used in “detail ‘and is 
very similar to that of Barber and McAllister [Abstract 1132 (1921) and 


(1923)) for the study of sécondary’electton characteristics! 


ments were ‘nade for air; hydrogén, and’ rahge of 


‘electron’: velocities from”<100° +o’ results’ are° shown: in 


‘curves where the effective molecular radius is plotted agairist the electron 


velocity, frofi' which’ is' seén regular’ decrease of ‘the effective molecular 


radius with ‘inéreasing ‘electron ‘velocity. This suggests’ that ‘the change 


in’ the ionising’ power electtons ‘may ‘be’ in accord’ with ‘the Rutherford 


relation’ ‘that the ionisation I is the ‘electronic energy 
and a The’ corresponding’ relation! in! terms ‘of électron 
Vvélocity, ¥ and’ molécillar radius, ay To test’this further, 
the ‘data ‘ther workers “on ionisation adie td ‘electrotis, ké#thode 
rays, and ‘Pxrays réduded to thé basis of effective molecular radius, 


‘the ‘number of elec 


ni he subject’ of the 
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ionisation is in gen with! Rutherford’s 


Electfédheth. Trans. pp) Disc., 125-126, 1923.)-— 
During''the passage of an électric discharge through gas the atoms are 
not all in the normal state; ‘but exist ina ‘great ‘variety of conditions of 

rtia “or ‘complete ionisation, having’ its own. characteristic 


‘a gad Whose atoms are in an excited state upon another gas ‘with which 
it is mixed. This catalytic action may bea photochemical action or not, 
‘The Formation of Gaseous Town the Onidation, of Nitric Oxide, 
A. KE; Brewer aid‘ F, Daniels. (Ain: “Electrochem, ‘Soc.,/Trans. 44. 
257-268; ‘Dist., 268-269; witha special form of 
ber ‘show that when nitric oxide is‘‘oxidised between oppositely 
charged electrodes'a current of electricity passes through the gases;, The 
oxide per’ minute reacting’in per‘cm: ‘This corresponds 
about diie ion for every’ 10' moleciiles reoting, The current is directly 
to 'the voltage and to the naniber ‘of tiolecules ‘reacting. No 
evidéhice’ ‘of 'saturation current “could be ‘detected: The precautions 


Emission from Plates Positive Tous. E. 
“(Phiys: 25. ‘pp. 1374140)! March~16, °1924.)—The chief 

Yating thé electron émission froma metal subjected to 
‘the bombardment of positive ions‘ in'a-high vacuum is that the number of 
“ions in the bombarding stream normally increases with the electric field. 
Were described: ih which’ this is: obviated. Using a 

heated platintiii kathodé, it is shown that, ‘cofttrary to the opinion of 
‘Stark, unnécéssary ‘for ‘the bombérding: ions to possess a certain 
“threshold ‘energy; ‘but that’ electron emission ‘takes’ ‘place for all: energies 
“Of ‘the ‘ions; ‘afid;in fact; that the ‘number of électrons' emitted: is propor- 
to’ the ‘energy’ of ions,” using different 


during th Stoppinge of the Positive‘Rays of 
Lithium?” My (Comptes Rendus,. 178. 1528-1529; May. 
continudus streant of positive rays of lithium has:been sobtained, 
“atid it "that when bandle'of theseirays striked.an obstacle they 
“forrii'a thitt layé? of thé metal, the process corresponding ‘toa: true electro- 
"The régior “which this layer’ és: formed ‘is luminous ‘during. ‘the 
action’ aiid "thie Hight eniitted is characteristic-of the positive raysused. 
‘Out shows ‘the dithium: lines,’ that» is, the:.arc 
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emitted by! the nentral atom? The iexplanation: ig very sinple, 
spectrum tion, i 


namely the captureof electrons: by the: positively.changed Taye; t 
in fallifig!into its stable orbit the characteristic spectrum nes 


corresponding to various impurities, including silicon, have been observed. 
Three other-jines have.also noted, attributed by 
Mobléy? ito ‘the spark sspectrum: of: lithigm,;; These;may, arise fromthe 
bombardment ‘qneonting and: powerfully ienising lithium. -positiye 
tays‘of) cloud: lithium .which: surrounds,.the;kathode., The, ling 
2034-2 be:adoublet with components 2033-86 and if, 
this’ is:important, forthe, spark spectrum. of -Jithiumy be, 
withothat ofvheliam and:one might; expect to in 
helium-doublet> 10829; 2- 

of lithium; ajnie We Al vis 


Monoxifie. F. Baldet. (Comptes Rendus, 178. 1525-1524, 


1924.)—-The study of the spectra due to thermionic discharge is as inter- 
esting to‘astro-physicists es to, pure physicists, singe, ta \fonmer; the 
théthod:i8 on the speotsajof gomets, nebula, etc. A 
{Aediddeshas besn-used: containing carbon monoxide under low pressu 
few; tenths/of ‘a millimetre and falk.of potential of.about, 
hufidredvelts,: under’ which: conditions complex, band.spectrum .was 
produbed :consisting ofthe: spectra: due. to (or second 
positive: group)} the:third, positive; group, Negative gr 


carbon;:a doublet.spectrum observed im comet’s,tails identified 


by Fowler {Abstract 267 :(1910)} .with/ low-pressure CO, and, an.apparently 
new spectrum: At lower pressures the speotza of comet's tails,are remark: 

ably reproduted.;‘The. introduction ofa. dittle: aircauses the, appearance 
cydnogen!? bards and the negative nitrogen, group..at 3914... The 
neéw'spectrum is well developed under a pressure of 0-7 mm. and less 
visible at 10mm. It consists of three intense doublets shading off towards 
the violét,each head \of which is itself a,close doublet... Phe appeanance 
iis‘similat to!that observed’ in:comets’ tails the bands, heing f6rmed. of 
qtumerous: dines: only:resolved:.at igh. power.. spectrum cannot 
Elecivon Metals as.a Fupction; of. Temperature. 
‘8. Bushman (Phys: Rev. 23. p. 156,.Beh. Recent very accurate 
the emission from filaments)suggest that the constant 
-Achasothe same value for all pure crystalline substanges.such as.pure 
‘Wy Mp “arid Day but: is less fer' thoriated tungsten, casiated, tungsten 
Oxidescovered-platinum.. This apparent,disagreement with. theory: is 
briéfly discussed. [See Abstract 310 (1924). AU 


Meghanisie of the Emissiongf from Hat Bedies. 
- (Phil..Mag: 47. pp. 561-560, March, 4924.)-+vOn the supposi- 
_tion that the electrons meta} form space-lattiogs, just.as atoms,do 
in a crystal; and-régardiug the thermal emission of eleatrons from metals 
as thermodynantically equivalent to @-process of, sublimation from. the 
to: the gaseous state,a mathematical mxpression forthe thermignjc 
eurrent-densityig obtained, the argument inyolving.;the employment. of 


‘various recent’ theorems: ‘The ‘distinction between and 
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ilit jons produced; by, the 
ja: faitlydry,, air ,at, atmospheric. Pressure.is , of the. order 
negative and.4- for positive ions. An app 
exception to. this; was. found, by, McClelland. in. the case. of ions. 


incandescent wire, an arc, or a flame. In his experiments an air 8 
carried the ions into a metal tube, in which their ceo was determined 

ps pared, with that Py. X-tays, that the notter the” 


he.small the obilit Forther_ the mobility, which ‘Was of 

order. of to 0-003 cm with increase istarice 

the, source. icClelland uded that each i ion. up and 
1a cluster, 


de 
tions onthe ¢ | 


more definite information the whole by means of 
ements,’ Two'types ‘of fitst suggested by 
épetiment of ‘Nolan, thotigh differing from it'in' several respects) and 
tefétred to aS‘the box method} ‘the! sééorid is ofiginal 
method with ‘modifications.’ Both are’ described: ‘aiid dMustrated ‘diagram- 
Phe" cotichision drawn from the experiments described is that 
hot' filainént* ¢inits’ dlecttons, ‘positive ‘and’ copious*supply of 
uncharged When ‘reitioved “trom "the vitinity "of the’ particles, 
the electrons attach themselves ‘to dnd ‘becothe ‘normal ions of 
mobility the same as that of negative*fons produced by: polonium.” 'In 
the first method the mobility is measured within } of a sec. from birth 
aiid ‘in thé second method after 5 sees. with the same results, showing 
that; removed from nuclei, the ion‘retainsits identity unchanged 
with age: The positive idns aré complex.::\Curvesishowing résults strongly 
suggest that positive ions of mobility aboutal4in air-are given off fromthe 
‘hot witebut there must also present: having mobilities from 
‘20 to 60 pet cent! lower ‘than this): Hiitterman:has: shown that iu.vacuo 
a hot wire emits*hot only gaseous positivesions but positive atems, of the 
metal;and the curve given here may bé accounted: far in this-way,.. It is, 
little doubtful whether a mobility.of the order 17/1. instead 
of the could» be: that ofiforeigngaseous ions or of platinum 
atoms in ‘air, Blanc ‘has ‘carried out some’ work which suggests, that the 
mobility of the ©O3 jon measured in air is: the same as that:of an air ion. 
Similar tesults have’ béen obtained’ ‘by Wellisch for ions of methyl iodide 
in an atmosphere’ of hydrogen: ‘Franck-»arrives at the same 
in the case of the positively charged recoil atoms of! thorium D:.. If these 
results are accepted it must be concluded that the positive ions are emitted 
either ‘as small:metallic clusters or as.atoms, many of. which form, glugters 
— the itime they reach the box. The clusters, however, must.pe pm 
compared ‘with=those usnally known.as darge,ions. The wire. 
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positive’ emission was only at dull ted’ heat the’ cotivedtio 


tesults for negative discharge. The tinchatged particles ‘are 
metallic clusters ranging in size from atoms to metallic dust. Left in 


(Camb: Ph Soc. “Proc. 22; pp. 36-66, Feb., 1994) mathematical 
it vestigation of the assumption that, in a system consisting of one atom 
and one impacting electron, there is exact conservation of both energy 
ar linear and angular momentum. It is shown that, for electron 

just greater than the excitation energy, it is possible to derive from this 


field is shown to impose important’ restrictions on the conditions for 
mel t with some. Te ults of Franck. B. 


Free Potential of the Grid and Plate Valve and 


the. Apparent, Distribution of the Initial Velocity of Elecirons.. H. Nukiyama’ 


and: Kuwashima. . (Inst.. El. Eng. of Japan, J,,No..425. pp. 942-949, 
 Dec.,,:1923.)—-Measurements were made by, means of a quadrant electro- 
meter, The free potential of the grid: was. found to. be negative in most 
cases, even. if the plate voltage is kept high by an. external source of e.m.f. 
The effect.of a.grid leak on. the free potential.of the grid. was studied in 


1883. The Photoelectric Effect. w. Hein. 
Physik, 22: :6. pp. 368-383,:1924.)-+H ‘and .O;,developed on the 
hinder side of an iron plate, enhance the photoelectric effect considerably. 


When their evolution is stopped, the photoelectric effect falls off quickly. 


‘This is-not:due:to the gases diffusing:through the metal; renewing the 


surface, -@ well-scrubbed surface 


4s ‘equally’ sensitive: to this: enhancement: Besides, fatigue is long in 
showing: itself; and ‘the’ action of H is prompt...Again, the result. is 
‘mot'due'to changes of temperature. It is:mainly due to alteration of the 


fron-by its becoming permeated with the: gases... ‘Copper absorbs very 


tittleHf or: ‘Oj amd there is little.or no change in: the photoelectric effect. 
fogen acts.in the same manner, whether electrolytically or chemically 
formed.’ ‘Light»decreases ‘the photoelectric: effect, ‘which is. regained in 
of Incident and Photo-Electronic Velocities. 
Piersol: (Phys. ‘Rev. 23." pp. 144-162, 1024:)—Previous 
7érs have obtained’ ratios‘ of emergent to incident energies of 1-25 or 


assumption an upper limit to the probability of excitation by electron 
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the olf tae" tet wllage curves result 
the presence of stray light of shorter wave-length. When monochromatic 
light Precautions were ‘hin stray lig 


target, gave straight-line. coming the 


Rev. 23. pp. 157-168, Feb., 1924. }—-The results of measurements previous 
described: on the mobilities of electrons in Ng {see Abstract 984 (1922 
and He [see Abstract 195 (1923)} at atmospheric pressures, using th 
‘Rutherford alternating current method with sine wave form oscillation 
made, it to determine in helium, in which. gor 


over charcoal in liquid air, a 
‘pump. Spectroscopic observation indicated the imputity to be about’ 
, U0, 000, chiefly H. The results for the mobility constant, reduced to 
* 760 mm: pressure and computed in the ordinary way, are well represented 
by the equation k’ = [11-0(10)°/(2-45 + E9760/p)}*, where Eo = is 
the electtic fi field as read on a static ‘voltmeter. It has’ been point ed out 
since is function of Eo, a corréction is necessary because of 
-usé of @ varying field in the measureniénts,' It is now shown that this 
correction may be made by multiplying the constants in the equation 
for k’ by factors which depend on the form of the equation. The corrected 
equation is k = [7-57(10)§/(1-56 + E9760/p))}*. For Ey = 0, this gives 
ko = 22,000, a value close to that given by Townsend’s equation. Hence 
the mean free path-seems to have the value given by the kinetic theory. 
_Compton’s theory agrees well for Eg: above 20 volts/cm., but gives too 


low values for lower fields. 
Mobility of Electrons in ‘Hydrogen. dnd “~The empiri- 
cal equations fron previous observations are = [3-637(10)5/(11-9 


+ Eo760/p)] for Nz and & = {4-32(10)5/(55-2 + for Hy. 
(Phil. Mag. 47. pp: 737-763, April, 1924.)—The authors: 
electric currents in:helium, 
between;patailel plate electrodés ‘arranged manner as'to- determine, 
_ the tate of increase:of the current with the:distance between the. plates,, 
have ‘shown: that the electrons set free from the negative electrode by. 
ultra-violet :light acquire sufficient energy to ionise molecules by collision 
before any other process of ionisation/octurs to an extent which is appreci-. 
able in.comparison ‘with the effect of ionisation by single collisions : [see. 
Abstract: 1198)(1923)).:: They, admit/that results which follow by simple, 
VOL, XXVII.~-A.— 1024. OV 
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utrent at the 
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ne maximum 
with a He atom lies close to the theoretical value f = 2m/M = 0- 000268 4 
(m being the . of the electron and M that of the He atom). The 
m elec n e€ ea ° 4 
mobilities were determined for fields up to 50 volts/cm. and at pressures 3 
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aiid ds *ariswering: ‘objections raised against 962 ta he DET. 


Ciatacteristic of 


aii ‘determined the location of the lumtin 


thosé iietals, the frequency intervals of each ont, atid tettain tégular réld- 


tions ,exis n these frequency in als a: and the san wee ight. 

the éby enablec 


thé 


Chief active 


faint icé, Such occuming fre- 

onites. active agents dysprosium, yttrium 


El. Liege, Bull. 2 1 


rays are filtered through two screens ¢, and é9, the parallel ‘wet of rays 
ettiergirig on thé side opposite the: kathode-a phosphorescent 


spot: This parallel bundle. of rays isa flexiblé When's foréé 


 Ofvextremely:short duration: acts.at the nioment:in whith: the ray 
passes there; 'it:is deviated from the: straight path=-towardi the:base, for 
example+<and the phosphorescent spot is displaced from: O:to A time 
‘is mecessary for: the deviated ray: AQ’ torcross the distance AB = /. 
If at: the moOmént-in which this ray AO‘ :penétrates into the gone B, it is 
submitted similar influence, but opposite to that at ‘Aj/AQ! is then: 
deviated upwards; and the phosphorescent ‘spot! terids:to take up its initial 
position O and comes to -Wheri the detion- At B.taktesplaéé in’ exactly 


time t'after that at ‘Ay the spot 0” approaches closest to The velocity 


the kathode rays:is'then expressed by thdé:sithple relation 


41 March, 1924:)—Tn hig previous study of thé kathodo: 
néscence of, Sdlid solutions of 42 niétals [sée Abstract 1648 {1924)], the 


an 


sporting +the 
; 
paponites. anc 
BS 
‘ty 
: luminescence. of certain Calcites and related mineré Is ate c 
a rical review of previous work preceding the data now acquired. 
4 e ‘chief active agent in the luminéscence of calcites, crystalline lime- 
4 stones, and dolomites is found to be generally manganése, and the lumin- 
ge 
iw a Penis 
uent. in arap 
4 hallium, and sé ‘ 
4 
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ThE method OF Méasireniont of time ¢ is described, 
the ertor.; The Value found: for 36,000 

the A gents in Laminescent Pluorspars and in Corundum 

and Spinel. (Optical: Sao,” of America; andoRevy, 
Inst. 8.-pp. 501-510;:.A , 1924.)—-This paper describes further researches 
if identi the Agents ‘of laminebtent substances; contin ting the 
folowing ‘substaiiees are diseussed of finerspdr} 2 of:corun- 
dum; artifitiaP riBy} ata dof Spinbh! that:in: most 

thé chief apent id samattuih) bet:other agents.are yttrium, 


essential variation Whén changes sate! introduced: in the ‘calcination 
the Concentration of the sc that it dppears 
utisafe in this case to consider the luminescent colour as?a1inique eriterion 
by which to aaa the chief active'agent.. From the data considered it 
8°COnclided “that Pate’ alumina but an infinitesimal 
amiourit lof produve’ a‘bright HLetoq and 
Schmidt ti Obtaining pure alathina; but Crookes-and Becquerel 
até tie therm beitipthe dbublet 4t:6042; and 6937 AW. 
Matiy other lines fouiitl it Crookes’ alumina spectrum have been due 
6th? sources ‘liMifiated ‘by fractionation The: chief active 
te of thé of dorendam! are chtomiurt and ‘samariunt; 
iron did sometimes ‘copper play a ‘srndll part) sGreen huminiescence 
it’ spinels is dué odi 
praises Diswibution in the Glow Discharge.’ A. Ginther-Schuize. 
f. Physik}'23:'5° pp’ 334-336;'1924:)/ arom the! Reichsanstalt.)—~ 
£8 Work (ete "Abstract 604 -(1924)}) "A plane 
foori tenipératire is' fouiid’ té absorb,’ with varying 
and gas the average about 80per cenit. Of the kathode- 
fall energy in hydrogen, and about 85 per cent. in nitrogen and water- 
Disappearance. | Gis! in! the Electric) Discharge: 
Research Staffor the! General: «Electric Co.j; London. 
Soc., Trans) 44; pp. 
ménhts were carried out with evacuated incandescent :turgsten lamps and 
indicate’ that the Uisdppeararice of the résidual 
gdsés) by pliosphorus is due to: the ‘adhesion: of the ‘gas to..a film of solid 
deposited by thé discharge walls of the container. Other substances 
behdve. similarly The ittaetive: gases are mote difficult to 
élithifa te thang as or COs; and possiblé explanation; to 
aetount' for this is saggesteds of AUTHORS? 
Theo Spark Lap) Wic Hitter:  Regener.: (Zeits 
Physik, $42. pp» 129-134, 1094) Theé conditions afte investigated 
the exces of the tension 
VOL, XXVII.—a.—1924. LOW 
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over:the true ‘discharge tension can be shown; seproducible manner. 
‘Two’ curves are! given’ in which the:lag.is plotted ‘against the excess 
tension; .the pressure in one case being 175-4 mm. Hg,.and. in the pi 
44-1 mm, Hg. It is further shown that in absolutely dry air the lag is 
only slightly reduced; by ionising by radium polonium, preparations. 
‘Tes proposed ta continue the experiments, sees. 
1893. Effect of on Tuba Wave 
H. Newman: | (Phil. Mag.-47. brief note 
accompanied ‘by: oscillographic records of. the. current.through a mercury 
vapour tube: when (1): unshunted ;(2).shunted by;an: inductance ; ..(3) 
shunted’ and (4) shunted: by..an inductance in series with 
a capacity.’ The discharge tube: was.abulb about 12.cm, dia., with two 
pools of: mercuryas electrodes, having different surface areas. .A voltage 
of 20,000 at a frequency of 60 was applied-to tube,; . In ease (1) the 
current is a pure sinewave ; in (2) peaked; inj (3) very ixregu pes 
exhibiting the superposition of higher. frequency. oscillations on ait 


Voltage and the Length of Carbon 
R. Westman. (Am. Electrochem, Soc., Trans. 43. pp. 
186 ; “Disc., 186-189, 1923.)—The conditions. have, been, investigated. for 
the formation of-a steady arc between-carbon, electrodes. with currents of 
300 to 400 ‘amps. and a fairly steady are, with currents up to 800 amps. 
The phenomena of humming, swinging,-and groaning arcs are described. 
It is found>that an arc can be easily maintained with a p.d. of 20 volts, 
‘Determinations of:the distance between. the electrodes for various currents 
and voltages are made by the use of a-cathetometer and clay models. 
Changes in the voltage caused by raising.or Jowering the kathode. for 
measured distances are determined. For currents between 300 and 400 
amps: and. a pid«across the arc of 55 to 20-volts, the p.d,:in volts is approxi- 
mately equal to the distance between the electrodes in mm, ; for currents 
of: 700 amps.) or the voltage is less than the distance. The formule 
1895. Relalion Current, and the Length of 
Avs. A.E.R., Westman and W. J. Clapson. (Am. Electro- 
chem, Soc., Trans. 44. pp. 137-150; Disc., 160-162, 1923.)—-In an earlier 
investigation: {see preceding Abstract} it: was found that) for currents..of 
from 300-to}400 amps. the voltage over a,carbon:,arc is, approximately 
equal to: the:are:length in mm. when. this is measured from. the tip of the 
kathode to! the bottom .of the anode crater.. In, the present, work more 
accurate measurements are made. witha: range of currents. from. 100.to 
700. amps. and are voltages from 15 to 60 volts... .The.arc’s formed between. 
graphite electrodes suitably mounted in an enclosure of :fire-bricks, which 
is provided with an: observation window.;, The anode. is.tapered. at; the 
end and the kathode recessed to form a crater. . - With currents of 400.amps,. 
and above, the phenomenon of swinging becomes very persistent, observa- 
tion showing two spots atiopposite.sides of the bottom of:the anode crater, 
which appear dark and. bright alternately at intervals of one-half second 
or leas. «This effect-was avoided temporarily by. drilling, a-hole 2 mm. in, 
VOL, XXVII.—A.—1924. A— .207 
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diameter in the centre of the anode, A description is given of the nature 
of. electrode, consumption. and, the; general ; phenomena observed when 
employing a steady and different form. of unsteady arcs, The 
oo between the electrodes during a run is determined by the use of a catheto- 
meter, abd measurements of the.crater are made after a run by preparing 
: a plaster model after the electrodes are,allowed:to;¢cool in absence of air. 
The relation between the, voltage.(e); and the length of arc (L) in mm. is 
found to be independent of the current and to be expressed bythe relation 
== 0 The, results, substantiate the ,conclusions work, 
1896.. Rotation. of. the Electric. Are. Stolt... (Ax 9 Physik, 74, 
April/1924)+-Using a method. similar to that of Nicol, the 
rotation of the electric arc under atmospheric, pressure by a magnetic field 
‘is. investigated, using, electrodes of: various, --, Magnetic field 
strength and length of arc are also vatied. . With constant current, i, but 
increasing magnetic field; and therefore increasing velocity of rotation, 
the potential, difference, ¢; between, the.electrodes is found to increase, 
With. decreasing is found, for copper, silver. and gold electrodes, to 
increase more rapidly than. would be the.case.if Mrs, Ayrton’s equation for 
the carbon arc held,. .Except for small.currents, the velocity. of rotation 
is found to be proportional to the current forall metals, lengths of arc 
and field strengths; The velocity seems to be, determined by the material 
_ of the anode. . In the case of copper it. seems to be unaffected by the length 
-_Of;arc, but in the case of silver, for which the experiments were most 
-agcurate}.an increase in Jength of arc results, in a diminution of velocity, 
Assuming that the, arc.can. be treated; as a,convection stream. of positive 
and negative.ions, Wilson and Martin deduced the relation v = 
where v.is the. velocity of rotation, H, the magnetic field strength, X the 
_ fall of potential in the arc,,4, and 4, the respective mobilities of the positive 
and the negativeions, _ Using this relation, and assuming that the positive 
ions: are normally of: the size of air, molecules; and the negative ions. are 
electrons, taking the arc temperature to be about 2000°C., a value for the 
velocity. of..rotation,is calculated which agrees. with that. observed. for 
_-various/electrodes with a current.of 1:5 amps... Further support is given 
to this relation by the fact that, on the basis of the assumptions that lead 
to it,almostiall the changes in rotations 


189% Chemical te High. Voltage, High- 
Through Air. . ¥. Daniels, P. Keene, and P..D. V.. 
Manning. (Am, ‘Electrochem. Soc.» Drans: 44. pp. 245-256, 1923.)-— 
A distharge was produced. by Tesla. coil at about 100,000 volts.in .a ~ 
latge/chamber constructed from a terra-cotta sewer pipe. A central ig 
. wire 91-5 cm. (36in.) long and a wire screen 41 cm. (16 in.) in diameter 
electrodes.,; Outside netting. was .a large cylinder. of 
pataffined: paper) and: the whole.chamber was; arranged. to function 
calorimeter: -the electrical. energy supplied ,to the. primary the. 
transformer; 40:to 50 per cent..appeared. as heat.in the discharge chamber, 
2 per cent..as chemical.energy.... The air was analysed for ozone 
and: nitric ‘acid. “There: is: no. advantage. in, discharges, of this type for. 
The." cold.” much electrica). 


~ 


x 
‘So 
3 
q 
: 
ag 
cag 
” 
4 
§ 


666. M2) 
énérgy in ‘the fori of heat do the the difference being that 
fhe Constiiption of élécttical etiéfgy is Small arid 86 the temperature 
Chemiéal Action and the Disappearance of Gas iw thé Electrical 
Discharge Tube.) POW, Newman. Trans. 
Pp. ‘77284 ;\ Disé:, at low ‘pressutes, is absorbed 
by most éleniéhts wheii ‘an electric discliarge is passed,»particnlatly if the 
element is ify thin film on thé’ The'tlemehts which 
show this effect midst iharkedly ate phosphorus; Sulphur) iodine, sodium; 


absorption OF the "ions does ‘not account Yor large volume of gas which 
disappears? Hydrogen’ pressires’ below ix! ‘absorbed by ‘most 


bination can ‘be broight about after féthoval the discharge 
tube; atid’ the gas is corisidered to bé in wétiVe Condition; probably consisting. 
of ‘tridtomic mblecilés.* Although ‘this @etive condition datised by the 
ions,’ thé ‘fesults indicate that’ the’ duntber of eltive atoms’ dt molecules 
ity the ‘gas is ‘ofa’ Much’ higher order thar the ‘nuitiber ‘of 
thé gas iat the of recombination’ A similar absorption-of gaseS is: 
Obtained at temperatures of abort “40°C? after idnising by a-rays from: 
polofiurh: A*devidd for the contitiuells absorption of gases is described 
iff whith fotmed with bf '40 volts betweeri two pools’ of 
"alloy placed if @ quartz tube.” 
85899. Oscillations in Coupled Civenits B, Te (Phil. Mag. 47. 
papét deals with certain phéenomeria which 
ur when a high-tension transfornier, af other coupled 
system in which the secondary circuit possesses considerable electrostatic 
capacity is switched into a'vircuit in whieh oscillations of audible fréqiithcy 
are genétated triode valve.’ experimental: arrangements: and 
methods aré“deséribed, a theoretical treatment: is’ given;-) and: typical: 
oscillogtaiis até The original paper 
9900) PhesStable. Amplitudes of Excited Coupléd Osiillations;»: Ws 
Rutigeé,’' (Atchiv f) Blektrot. 13. pp:'34—48, 31) 1924;>+A lengthy; 
mathematical paper; suitable for’ brief abstract, ‘on’ the hysteresis. 
(Zichew) ‘effect in tivo retroactive ty citeuits,! Previdis theoretical’ 
restilts ate considered; but these aré limited by thé impossibility of solation. 
Of the dérivéd differential equations, “The subjéct>is then. treated: froma 
diftérent® point of *niatheftiatical attack in great detdil andthe results: 
VOL. XXVII.—a.— 1924. | 
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. potassium, and the alloy of sodium and potassium. The rate of absorption " 
ig greatest with phosphorus'and in all wheéii the témpérature 
éf the Gischarge’ tube is‘ below 0° ioding 
4 and phosphoris no gas which has beeti absorbed is ion heatirig. 
By inchiditig "4 water voltameter it the Seooridary of 
3 #48 disappearing in' the tube has been Coftipared with thé amount of hydro- 
géri liberated ‘in ‘the voltatieter, and’it is found’ that generally more gas 
eared than ‘n'was liberated; Which is to that the 
élements, but itis ‘not’ possible to eliminate all traces of this gas by the 
electric discharge.’ ‘Absofption of the gases is found to bei due to the pro- 
duction éhémieal The’ foriidtion in this’ of the 
nitrides” Of potassium, titi; ahd the Hydrides: df 
tassium and ur? ‘is | . 'Thecomi- 
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these results “are ‘again purély mathematical andidefine. 
for’ stability aiid! hysteresis; ‘the range of hystetesis; the 
relation of and the relation of amplitudes and. 


tion tnd” Waves at a 
pathestiatical é reflection and’ 
ina’ ‘Of Series OF 
en to be isdttopic. 


it is easy to follow siclihdrlcatty the resonance 
cts a’ eve cage Of dattiping. 
ta ping is Specially discussed!) The resonance équation 
é influérice Of ndary dampitige 
disttissed, atid Hunéridal iustra- 
tions ate Difterent Which thay occar with thé 
ge’ ae ‘the Meat damping 
fattot, odiicedl.” th Obtairied from the resonance 


355-268, March,. 1924.) —While, trying 


Fat the osci 
ofa oscillation of an apparently ‘new 
ent of circuits is ‘used ‘by 
a kkhausen is and. the is ‘connected 
the. positive pole. of a. volt battery through a a rotective ‘resistance 
500 to. 2000.0 ohms, . -frequency oscilla wave-length’ ‘about 
) or 60 are if the filament curt curtent has t eT the right v ralueé. Above: 
filament current. for which’ ‘the oscillation 
is. of the order of 0:05 amp. No 


nation. of +t: given. xperiments with one 


possible length, as the, vibrator burns. out. v 
ofthe energy and the length of the waves pr 
Acting on a suggestion. made by W. arveden ten years ago, ng 
author has constructed a new type of wave generator substituting for the. eee 
VOL, XXVII.-——A 1924... 


ELECTRIGHY! AND MAGNETISM, 
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4961, 
Maa 
dium. 4 
Tefraction 
an paral 
2. sonance with Different Types of Damping. D. 
Schansky. (Zeits. Hochfrequenztechnik, 23. pp. 23-31; Féb.; 1924.) 
t oa 
t 
Q] 
tub 
gth up to. 82 Microns. a 
640, May 3, 1924,)— 
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single Hertz vibrator a number of small vibrators and changing these fre- : 

quently to avoid their burning. out. ; Brief details. with. diagram. are 
included. ‘Toe detect:-the waves, thermo-elements. of, seven different. 
types were used, and the measurement of the wave-lengths was carried, 
out By''the method of Boltemann misries, The waves radiated by this 

new paste radiator lie between the short electromagnetic waves of Nichols 


the possibility of. using. measuring instruments ¢ OF 
and are the results of independent electric osci tions. in very 
vibrators, not overtones of a vibrator or resonator, as has usually been the’ 


ments, the first.of ‘which deals with waves of the order of 1 metre. in. 
length, the second with waves of 40-50 metres in length. The very short 
‘waves are generated by a symmetrical arrangement of triodes [see Abstracts. 
374 and 717 (1924)], The second instalment describes an attempt to 
investigate the theory of the Heaviside layer, making use of 45-metre 
‘waves for the purpose. The method was to compare, at different dis- 
tances, the received signal strength of two stations transmitting with the : 
-game,antenna current and the same wave-length; one. of the 
- oscillating in a quarter wave-length in the usual manner, the other oscillat- 
ing in a whole wave-length, , and thus radiating its maximum energy in a 
direction at 35° to the horizontal: According to theory of a reflectir 
layer, the intensity due to the first station should decrease regularly with 

e distance, while that due to the second should be small at short dis-' 
tances, rise to a maximum, then diminish, and $0 on. ‘The use of a 45-me 
vertical antenna for the station oscillati ing in the whole wave-length 
“necessitated a large steel mast, guys, etc. T is was very unsati 
making it almost impossible to maintain steady conditions, For the 
purposes of reception an attempt was made to interest amateurs, and it 
was hoped with their co-operation to obtain a Sufficient number of observa- 
_ tions to make an adequate test. Owing to difficulties with the transmission 

and the small number of reliable reports received the results were not 
conclusive. These experiments are to be repeated very shortly under’ 
improved conditions on a wave-length of 9 Zea. A err of 
‘the subject is given at the end of the article. F.S.B. 
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1906. Wave Filters. F. Conrad. (Teleg. u. ii: Techn, 18. 
pp. 9-13, Feb., and pp. 17-19, March,'1924:)—A ‘theoretical dis 
following, Wagner's treatment, and dealing particularly with the 
in various cases. Numerous diagrams are given.’ It ‘is shown that the 
_ simple paratlel arrangement of coils and condensers does not give the best 
| Tesults. Many interesting points regarding filter networks’ are ‘brought’ 
out, Dut these be without reference to the’ diagrams 
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case in previous, experiments. Aansition is thus to Aanc OT UE 
radiation of an individual Hertz vibrator to the total radiation of afi aggre- 
ation of molecules in a heated body. H. H. Ho. 
; 
fer . 
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‘1907. The Resistivity aid Tron ‘Wire’ the 
ect of Impiirities ‘upon Then. dnd N. Namikawa. 
Flectrot. Laborat. ' Reseattlies, “No. 132. £16," July; 1923. 


‘were not any previous normalising heat treatment: Assuiing 
‘that the resistivity, R, of a specirien Of wire’ may ‘be expressed in terms 


position 
2, etc., of various impurities, by the relation R= K + aX + BY 
+... xyz ‘ete., denc of resistivity per 1 per éent. 
of the respective impurities, the following values of these constants ; 
to iron and the respective impurities ‘were ‘determined : ‘Tron, nibh 
microhms per em. ctibe ; “and for silicbh,” 20-26; phosph 10°69; 
manganese, 6-27; Sulphur, 46 0°18 carbon, 
"14 microhms® per cube. Values of the temperature coefficients 
of the respective wires at 20°C. range from'0-00301 to 0-00501 for de-zinced 
‘wires, and from 0+00383 to 0006511 for the Zinced ‘Wires. Valti¢s of the 
‘specific gravities of ‘the wires at 20°C: ratiged’ ftom for de-zinced 
wire for de-zinced wife, for zinced wire. 
Fa oti (its f. Physik, 22. 5. pp. 305-316, 1924.)—Experiments 
are described ‘Measuring the electric conductivities of different glasses at 
mperatures varying from ‘25°C. 'to ab . For the glasses ‘used 
law of Hinrichsen and’ Rasch (viz, {T+ C) is: verified to 
R is ‘the’ eleéttical resistance, T the 
‘absolute temperature, arid A ‘and’C are-constanits for’a particular glass. 
At certain temperatures ‘chatacteristic’of ‘the’ particular ‘glass’ the Values 
of A and C change ‘suddenly. ‘This "poitits ' tofidlecular change 'in the 
The ‘electrical’ transition points” coincitie” the upper, and 
sometimes with the lower as‘ well as thie upper, ‘limit of the “‘ critical 
region,” "42. ‘the region beginning with siiddeii increase of the rate of thermal 
expansion and terminated by the softening of the’ glass: “These ‘limits 


"1909, Elecivical Re and ‘Power’ of the “Alkali 
“Metals (— 183° C. 10 Biawelt.° (Phys. Rev. 28: pp. 357- 
“376, ‘March, 1924.)—-Pure ‘samples'of thé tttetals were fused into glass or 
“quartz and were ttidide' by means'of thermojunctions 


observed begirining 
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fig 
are found by m in ‘ 
n ioweringe tthe “hale Fone one ne transition 
oe 
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, gradually 100 degrees’or m low 
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to indica i tions in ase These 


resistance joceurg as the is. 
afomic heat of electric 4, from | 

d 0:88 ¢al,. for. 
The, values, are tog small to account for bserved excess, of the 


Dependence, of the. Farce of Iran’ Structure 
Heraeus... (Ann,/d. Physik, 73,.7-8.. pp. Mi ch, 1924, 
‘is shown, that ;the experimental methods employed by, Horeli 

Gunneson, [see Abstract. 1904 (1922)},in their research on, the 
onryg-of non-glowing. pure iron, a8, compared swith glowing. pure iron must 
lead -to-false, results... Anew, method for, de g the thermo-force 
glowing. pure inon.as compared, with non-glawing. pure given, gud 
by the use.of this.method, the following zesults.are. obtain he thermo- 
reproducible, at; lower, temperatur 
glowing, the sharper are the breaks thermo-curve 
900°. . The wires employed are examined microscopically, and it is : fond 
that begins at and progress 
Thermocouples, Re: Neville. hem. Soc., Trans. 42. 
“pp. 371-382 :Diso., 382-384, )q-In. the purse. of.a number of experi- 
ments. it is found that, by. fusing a specially prep Sponge of the meta 
under treatment in, crucibles of pure, : ine. by, means, of an 
Northrupp. high-frequency induction furnace, Rh ‘alloy 
obtained. yielding thermocouples which oply. drop. of, Ag 
‘at. about 1600° C,;,the equivalent of about 1°C. 
‘technical. details given Paper pre, compared. 


1982, Experimental "Studies om Naiure of te 
Change-of the Electret... M. Eguchi. th. Soc. Ja 

PP: 1077113, Sept., 1923, SCTi 

engomena are.du io 

the dielectric, and was switched on while the dielectric was: 


being obs 


applied pole of ané of whic! 
: were ed.on the two surfaces, the applied pale of one. of which wa: 
‘ aTs ie A 
charges were 2:8,,., after. a, few days the sign 
these charges was Teversed,. and after abgut a month there were néark 
z : sie ‘ ya is CAC al. 
oth brand +,4°9.and — 5:1, +.4°4.am 


obtained: whem; the: dieledtric- was divided inte. two- layers : by..3 metal 
Plate, to the twoielectrodes ;, and also a. paper 
séparator. Division into slabs by sawing gave irregular results at first ; 

but after some months permanent polarisation was observed. The author 


conglndes that, the electrification. of the electret is of the nature of ‘ar 


Light, Sensitivity of Cuprous \Oxide, len 
Berton, Revs: 23. ; pp, 2374344, .Marc 
tungsten | lamp. -arc, was) dispersed. by 
Measurements with aj all fo, be re 
unit intensity. The, observations agree. with previous 

forthe range 3000 A..to.6009. A. for Cu (maximum, at 

4300 A. to 9300 A. for Se (maximum at 7000 A.). 

potential was found to exist for-both 
(contact with distilled water) illumination, and was measured in ped a = 
of front illumination for the range 2700 A. to’ 5500 A. for CusO ( | 

at 3500 A., upper limit about 5600 A.), and for 2700 A. to 9000 "fa Se 
(maxinrom at 5700 A., upper limit about 9500 effect was positive 


and the intensity I for to tor (3), Bhoto- 


elegtfi¢ wa limit was found by the to 


be for and at 2260 Ai for. -Forboth CugO' and Se. 
ples ‘the same photo-ele¢ limits; and which phowed: 
of 


showed the p 
SA. 
The” Die Dieleeiric Constas 
a minimu electric.in the field,and the 
small. were measured by. the “method of heterodyne beats, 
originally used by Hyslop and Carman. A p aphic record of the 
a on a moving film was secured, one side of the wedge slit being fastened 


to a -fork ona other to the di of a telephone actuated 


were ‘gon- 


‘reduced m. at accurate to about 
eretite ‘from’ vacuuth, are: “hydrogen 1-'000268, 
gen y: 000507, 000840: ‘anid CO; '1-000948. 
é Values for No were found to be independent of the frequenty’ between 
1230 and 600 metres, and to be proportional to the. pressure from 44 to 
69 cin. * THE Values: for’ bir; Ny and Oni ‘differ by 8 from those of 
| “and of Rohmbsity, OSS AUTOR. 
Jovaust anid (Comptes Rendus, 178. ppi 1112-1120, March 
1984) PHS? ‘Selected’ triode previously used [Abstract 
(1024)7 is Teplaced two-grid'lamip of‘everyday' manufacture, and 
af arrangeméat ts which the plate voltage can be adjusted in 
away to ‘greater amplification than that obtainable 
An ‘application to. stellar photofnetry is’ given. 
It is further ‘How still higher sensitivity is’ obtainable ‘by using 
ifi setiés*with the photbelectric ‘cell @ condenser whiose discharge ‘after a 
‘ten-seconds’ illumination of the cell produces ‘sudden variation ‘of the 
VOL. XXVII.—A.—1924. PERT 
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plate current twelve times as great as the’steady'change produced in the 


Elektrot. 13. pp. 80-82, March 31, to 'C.Galll’s 
instrument [see Abstract 1663 (1923)], the author describes a form of 
AC. potentiometer which he has for some time past’used with ) 
results. The general arrangement is shown! in Fig: T, where M,,°M,* 
two potentiometer ‘wires carrying equal’ currents ‘Of ‘the same frequency 
wi quadtature phase relation. "The middle points Ay and A, of ‘the 

‘are connected together. _K, anid Ki are the sliding contacts provided 


‘being thereby , read a number 
methods are available for obtaining the necessary quadrature phase relation 
between the, currents, the arrangement, by is that 


Photoelectric Cell. Tykocinski-Tykocyner and J. 
pte (Science, 59. pp. 320-321, April 4, 1924.)—-Two, bulbs are joined 
by a transparent glass tube and each is provided with a hemispherical 
deposit of potassium and witha platinum, electrode, The usual; photo- 


- @lectric-effect exhibited by such a cell. when the electrode connected to the 


| megative pole.of a battery. is illuminated :is considerably. increased if the tube 
_ connecting the bulbs is also illuminated. -Thus when. the, battery voltage 
is -volts the photoelectric current: imereases about twenty-five. times 


_ «when the: tube is: illuminated, whilst. at.120.,wolts.,the increase. is, 
and at:200:volts:is 4% only... The increase of current is, linearly, related 
the walue of: the illuminated area,of, the tube, and the effect is selective, 
alepending both on. the wave-length and intensity,of the radiation, illy- 
minating the similar effect is produced if thermions are employed 


VOL. XXVII.—a.—1924. toy 
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in' place*of photo-electrons projected «from: the kathode. case 
the inner surface ‘of the déts like transparent! grid: controlling. 
of Low Resistance by. Means 6f the Wheaistone 
Bridge. -F. Wenner and Alva Smith. (Bureau of Standards, Sci. 
Papers, ‘No. 481. pp) 1924:)+4Resistaneés which '‘aresmallvan be 
definite only if they have distindt ciirfent and potetitial 
thé ‘arrangement \déscribed,' thé; carrent: terminidls ‘for connecting 
the ‘resistance into the bridge circuit, | while. the ipotential terminals: serve 
as branch points, This puts the connecting resistances into arms)adjacent 
to the arm ‘containing the unknown resistance;their effect theréfore being 
made'stialler than-with the usual afrangement inthe ratio of the 
resistaticeto the resistance of the adjacent the 
errors still caused: by the connecting rétistances néed:be considered,.two 
tary ‘theasurements with: the sameapparatus may be made 
~prattically'to elimiriate them, With! 4>:tecently calibtated’ bridge.a resis: 
tance of the ortler' 001 ohim>is:measured:ito an accutacy:.0f -6:% 
directly, and 0:03 % after applying the conre: tion obbained /by:the supple: 
& “1919. Rotaby| avid? the: Levéque- 
Ing: EY. ‘Lidge, ‘Bult? 2. (Set. 984104; March; 1024:) 
— The desirable | of a rotaty th “are The inter- 
ruptiofi of the current should be abrupt, (2) the area of surfaces in contact 
when the circuit is closed should not be less than 5 sq. mm. per amp., 
and (3) an arc'must not’be struck after rupture of:the'contact: Deficiencies 
ini tespett. of these, réequirerients haved) beemdeundin large. number .of | 
rotary description is given. of ‘am interrupter de 
by the autherto satisfy these réquizementa: oilletom J. 
019920: The Work of the Laboratoire Contrab Etsctrivité since tts Founda- 
tion: Janet. °(Soc:/Fran¢g lect), Bull. Ppi08+126, 
Measurement ‘of adient the “A thosphere. Lejay> 
(Comptes Rendus, 178, pp. 1480-1482)A prt 26," ‘Yoo in the! 
triode valve is within wide limits a linear function of the potential differ- 
ence between’ grid’ and the filament.) »Variations\of potential due’to a 
sourde placed in ‘the grid-circuit will therefore be easily deduced from the 
records of a milliammeter connected im: the: plate: circuit; heating 
of: the ‘filament« and :the'»plate potential: ‘are: maintained, constant and 
the grid» current ‘is not modified. by» the difference: of: potential ‘to: be 
méasured..' Theauthor has now the li 
published by Ferfié,’Jouaust, and:Mesny [Abstract 1915. (2924). «The 
source’ charges a2condenser whose positiver:is: connected: 
the filament. When: equilibrium’is' establighedthe tiegative is. abruptly 
corinectéed ‘tothe grid. ‘The consequent discharge then! produces .a.current 
diminutiomeasy to measure which is'a function of the quantity of electricity. 
stored’ bythe condenser and therefore of the:potential difference established 
by the:source before the discharge. The milliammeter, functions ‘ballisiie: — 
and affords a discontinuous record. Its 
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nyt fitial differences. measure- 
ment of the electrical — of the atmosphere, the apparatus being 
Properties, Haughton and T..Griffiths. (Journ, Sci. Instru- 
ments, 225-233, May, 1924.)—Applications of the: thread. recorder 
manufactured: by the Cambridge and Paul Instrument Co; to (1). recording: 
the» elongation of wire- heated to various temperatures; in..an electric 
furnace; {2} recording the value of the electrical resistance: ofa conductor. 
through a: range of temperature, and. (3) converting two records obtained, 
and. time-property |records;. into..a temperature- 
tecord: «In the case of (3); the thread-recorder' drum. containing. 
the: helowitero ean: be:movnd 
by lead-screws in.adirection parallel:to the axis:of the drum... The pointers 
both indicate:the same time on the:record/. By) rotating, lead-screws 
by: hand whilst! the drum. is rotated ‘by..a motor, the pointers are caused. 
to! folldw the respective curves. One of the lead-screws drives a table the 
displacement of which is therefore proportional to the ordinates of one 
curves, The other, lead-screw; through. a. pair of 45° bevel wheels, drives a 
at right angles to the displacement.of the table and through. 
Divett: Method Sense of Rotation of Brawn 
Fube: Diagrams! K. Seiyama. (Inst! El:-Eng:: of: Japan, J. No 
jarposé, thin metallic disc having small: holes on concentric «circle 
being maintained.in rotation. By looking at the fluorescent screen through 
the of the revolving disc,.the fluorescent. spot is seen, to move in;the 
Opposite to, the direction, of rotation of, the diagram,, 
according to frequency of the diagram, the speed of the disc, and the 
number of holes, , If the number of holes be made sro eo 7 
1924, ‘Method for Determining Total ‘of froma 
Moving Support: Grummann,: +(Terrest., Magn. pp. 41-46, 
March, 1924:)+-An ‘apparatus is suggested: which: might be used on board 
ship without requiring tobe stabilised, as the effect of the motion on its. 
indications ‘is eliminated :automatically...It consists .of ‘three earth in- 
ductors with axes at right angles, each rotating at constant angular velocity. | 
These velocities are kept constant ratio, 3:57, by means of 
suitable gears, and the frequency of rotation must: be: high compared. with 
the frequency ‘of-roll of! the vessel. . The: three alternating e.m.f.s.are led 
to ‘the grid of a: valve which operates rectifier ;. it_is shown that the 
| average value of the change of the plate current, from its value when the — 
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E,, Ryall... (Wor wer, 
known, that the neon. glow-lamp. certs ig 
before; any, current passes and a ‘glow panels, This ‘fact Can’ 
utilised in the measurement of peak voltages. In one method a potentio- 
meter resistance is joined. across the a.c, supply in parallel with a.voltm 
A second voltmeter in, parallel with, the neon. lamp. is connected, ; 
thé sliding contacts ofthe potentiometer, the position of these heing gation 
unitil the lamp,‘ strikes,’’ If V1,.Vp be the readings of the two voltmeter 
V, ‘the: striking ‘voltage, of the lamp, the peak. voltage of the a.c, sre 
is For high frequencies or for high voltages a condenser 
ferred ; the lamp-is put across the variable condenser which is adjusted’ 
until: the glow appears. The condenser can calibrated es Heal the 
peak voltage directly. Tests were made using the “ Beehive’ pattern — 
Oéglim laitips >thése giving the smallest) variation of striking voltagé when 
testéd the°sdme coridition’. “The“apparatas was tompared 'with.a 
calibrated’ kathode-tay tubé) and it was found that the striking voltage 
was ‘constalit Over wide ‘range of -fréquendy within: of mean, 
ue. THE results’ agree with those found: by ‘Palm for! tubes: with, cup) 
atid. disd Slebtrodes Withr neon fad: ‘of! meroury, pressure|_ 
It’ was further found by tests with telephone: iin: series with the|Jamp, 
that’ ‘the appearance” ofthe glow sufficiently precise method of deter-. 
mining when thé clifrent’starts to flow in the'lamip. \(The paper concludes, 
with details of of the calibrated variable 


1926" ‘Deterninat tion of the W of by Means 
the Braun Tube. L. Casper, K: Hubmann, Zenneck. (Zeits.: 
f. , 23: ‘pp. 32-84 ‘Feb.," 1924.)—-The’ method» here: 
dea! t with is that in Which two deflection coils (placed horizontally on 
er side of the tube) are connected it series with an iron‘free inductance 
in the alternating current circuit; the’ two ends ‘6f the indactance: 
eing connected to the two deflection platés of the Braun tube, arranged: 
rtically one above the other. A curve is thus’ obtained on the screen: 
of the. tube whose vertical ordinates are proportional to thé alternating 
current \(I);jand. whose,abscisse are more.and more nearly proportional 
to,dl/dt the smaller;the ohmic, resistance of the coil.L, with respect to 
inductance.. Numerous curves are given showing the effect of the presen 
of harmonics, particularly. the second, and third, of different 
The Skin -Effectin Tubes. (Ann,. 4. 
Physik; 742 pp. 476-185,May, 1924.)--This| paper applies the author's 
optical methods: for high-frequency . .problems,.to .the skin effect fora 
metallic:tube. whose interior is filled, with,a.dielectric, and is a continuation 
of previous work, on. the: behaviour, of .aniron. wire: coated. with, copper, . 
The. treatment i 1S entirely mathematical... aya H.H, Ho, 
VOL. XXVII,-—A.— 1924. 
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author, trusts the ‘methods’ 


results, [see. edin Abstract} for the skin # she in tubes in the limiting 
thods (see Abstract 2272 ‘Exact Agreement fouhd,! 
find’ f 
"1929. ‘Regiswation Oscillations ‘of High 
A . Dufour, 178, pp. 147841480, ‘April 28, 1924:)— 
rhe ‘has previously described Abstract 064 (1928)}a kathode-' 
ay ¢ raph for the study ‘of low, mediim, and ‘high frequencies.‘ In. 
yt paper the results ate indicated which this oscillograph is able 
to ) give a the point of view of régisteting’ graphically oscillations’ still: 
ore “which: may “be properly’ calléd Hertaian oscillations, since 
from 100 millions’ to’ Tmilliard per second) 
19305 The Gontrot Field in Magnetic. Hysteresis. Gray. ROY 
Soc! /Rdinburgh; Proc. 44: 1::pp. 84+87, 1923-1924.)—-According to. rir 
the atom: of 'aimagnetic substance consists, of two parts, (1) the Weber, 3 
elernent; ‘of iconstant thoment, and capable of. turning inan applied, fi 
(2) aigroup fixed magnets’ (electrons moving.in. orbits), which have, 
like*poles directed:to.the centre of theatom (Abstract 1722 (1922)],,, The 
directions of ithe fields due: to the; fixed groups; are positions of, stabili ility, 


forthe In, the demagnetised state each. Weber slement 


| 


ocdupies®a xposition fof stability. applied, field, the, Webe: 
élenient ‘rotates reversibly; iand. the angle. turned through the 
dontrol field ‘due to the fined. magnets, ..The iauthor.,shows theoretical 
that: the initial susceptibility: is equal ‘to, the saturation intensity, divides 
by' twice the control field. From magnetisation curves the ¢ontrol field 
for soft iron is calculated as 20, and for modern magnet steel 500. The 
saturation coercive force. varies with: the control field, but is p 
independent of the moment, of the Webeselement., It is about one-fo 
ofthe imagnitude; of the control field. . The maximum angle of reversit 
deflection: fora specimen, of hardened cast iron’ is, calculated as 4°-8 
Phis is:double that.from the relation I = Ipsin where.I is the intensity 
of magnetisation:at the. field. at, which residual magnetism appears. 
theory conforms, with the fact that, the.jnitial susceptibility is ‘greater 


after heat trestment of than after, 
(Comptes Rendus, 2b. 1046-1049; March 24° nurtiber 
of curves is | siven, | in ‘which the specific’ mhaghetisatiot ‘of moment ‘per 


ith'the field’ for each ‘Of ai runiber of temperatures 
from 20° to 405°C. The Curie point (357°) does notappéar in ‘the turves; 


_ it was determined by abe of the magneto-caloric effect. Spontaneous 


“at 860°, and at 405° the specific magnétisation 
to ithe field ‘intensity.’ The ‘magnietisation; i: spécified ag 
ér appatent or thie, the latter’ ‘being’ defined’ by: the condition that it 


| all points parallel to the fied! nd thé curves given, these two kinds 


are ‘drawn ‘the’isotherms of true from those 


for apparent magnetisation by a methdéd’to be deséribed: oGnEoAL 
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378 (1923)], was further’ investigated,. using; a. 
‘conjunction with: a, bar, and yoke, apparatus, teels consisted two 
A 


Series. ‘with; carbon, varying; from to 1; 17. per 


was | attained. , te the. yoke, apparatus, 
winding of the magnetising. coil, was, designed. to.produce the same t 
flux in batand:yoke.:; The magnetic potentiometer consisted of a solenoi 
of several thousand turns!with.soft-iron end plates. to,:make: contact wi 
two points of the test bar... Adjustment,was,made. by setting;the cprrent 
round the barjand then. varying.the cutrent,round the, yoke until, after 
many reversals of beth currents, Sham of flux, throug] 

Coil: ‘of:the; potentiometer, ‘The, gal 
shifted to a test coil round the bar to measure the flux. Sn Dee. 
‘are the different bars. It is found that 


cti ony of, the bo 


“The field imtensity ‘for varies in the 


59988. Of “tn High-frequency Rotating Magnetic 
Tonks ° pp! 227298; 1924)-SAn 
estigation of’ the’ behaviotir ‘of ‘discs’ of Growin! fields of 
gauss Potating 52,000 td 772000 Second: “Treati 

le “Gist As’ Very’ oblaté ’spheroid,’ the! proBlent’ is! ifivestigd tedimathe- 
cally anid uations are’ derived from ‘Which and’ be computed 

ents"of the im ‘essed field, “thé faxes throvigh with 

rotating field. The field was produced by two double. Helmholtz coils 
axés‘at right ales) each series with separate oscillating Circuit 
coupled to! a ‘thai? Gscillating circuit actliated — 
disc was OOD and was suspended” horizontally: at! the 

‘middle 6f the coils; “agrée with: prévicus!:work 

“thatthe eusteptibility decreases’ as the frequéhcy increases}; the hysteresis 

 téHas' to Gntredse’ With? uwthe ‘hysteresis’ loss -pér cycle, 

‘deetéasés Yor coristant field. thenffequenty varied sto 102 


tot bar x ef gh arepotbyd wl 
 Wetss'and Rendus| 1'780pp: 1347-1851; 


1924 phendmenon dealt with’ inthis the 
-fevérsible thermal effect which accompanies analogy 
XXVII.—a.— 1924. OV 
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Specific “heat at fet AT the. 
of field; AH ‘and’ > the specific mupnetisation. Series “of 
surves are given in’ ‘thé paper ‘showing’ values’ of AT for different: 'valués 
an and ‘at various’ temperatures in’ OE NES 
Fon 20° t0°277°-8 the elevation’ of temperature: is’ :proportional: to 
‘the field. “This indicates’ that’ the’ external field is small’ compared: with 
‘the’ interial’ field.’ 277°-5 to 367° (Cutié point). the curves’ dre 
‘concave to the axis of field-strengths. 0o/T thus diminishes with increase 
of The curves donot pass through the origin. “The phenomenon. is 
‘determined wholly by the intefnal field.'” For “all fields the ‘temperature 
‘changé midst marked in’ the neighbourhood ofthe Curie point.. For 
a field of 17775 units it/is this ‘but aly 
“03 dt ordinary temperature in the same field; 
he Of Cy is calculated by ‘means of the 
‘using the ‘observed thermomagnetic data: variation with temperature 
js similar to’ that: obtained by: calorimetric measurements. It increases 
continuously ‘up to the Curie point, ‘ther and 


j 


, Weiss and R. Forrer. (Comptes Rendus, 178. pp. 1448-1452, 
A pri 28, 1924,)—The change | of temperature observed in the thermomag- 
netic. phenomena described in a previous paper [see preceding Abstract] 
ean be written according to the molecular theory AT. = =A. ~ 95), where 
A isaconstant. Below the Curie point a substance possesses, in the absence 


and there i is an obesevable apparent magnetiaation. but, no temperature 
‘effect. » Later there is a true increase accompanied: by the thermal pheno- 
menon; Above the Curie point opis zero.and AT = Ag’. The change is 
‘not abrupt, ‘there is a transition. stage between the two. types in the 
neighbourhood of the Curie point... Curves are given in the paper co-ordi 
nating AT and o% for various temperatures, above and below ma i 


Wilis.and L. G. Hector. (Phys. Rev. 23. pp. .209-220,..Feb., 1924.) 
«The manometric method was used, and a manometric balance is described 
im which the: effect of the field.on the gas,is opposed to its effect.on.a 
standard solution of nickel chloride. Exact balance’is.attained by varying 
the pressure ofthe gas or the commion, temperature, ‘The, theory of .the 
method:is given. and working formule are derived. for paramagnetic and 
‘diamagnetic: gases... The volume susceptibility 49)is found -for a pressure 
-of one atmosphere: at 20°C... For. oxygen, Ag.is and 


is verified) that the: susceptibility: varies inversely. as. the square. of. the 


absolute. temperature, in accordance with Langevin’s theory for a para- 
| magnetic gas, For hydrogen, ko is —1-64 x 10-1, and for helium 
©9807, x: 107-10, Tanzler’s . value: for helium, 
Abstract. 478: (1908)]: is. considered high, conclusion. which is 
supported by applying W.. Pauli’s 
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266, 1923) 


and of 
10. (Terrest. Magn. 20, pp. 33-40, March, 
1924.)-A’ method: is ‘developed | for:,characterising | terrestrial: magnetism, 
the thedries proved béing! applicable:t0. determine: the:'variation of:,any 
natural phenomenon.» The method 6n the building up:of a:curve 
from. that: formed. by. joining: its consecutive maxima; and. minima ;by 
straight: lines. ‘The: quantity variability of: with 
and to some extent corresponds to Bidlingmaier’s activity” 

“Abstract (1911)]}. is defined asthe: resultant variability; 

is the’ statistical ‘mean of Cand! expressible in’ ‘various 
the simplest of which is V fy isthe meats change itt 

between a maximum | and a min ‘Numerical are taken 
gneto} recorded at de Bilt bseevatory between 21st and 
Pr March, 1913, and the calculated ‘resultant ‘variability, hog pened in 
(y/hour our)® units, is found to agree well with the’ true value.’ EA. 


ments, 1, pp. 234-237, May, 1924 portable magnetometer of 
commutated inductor type, arranged’ to 
and the dip of the earth's magn netic field, is described. “The ‘inducto 


in the magnetic qneridiah, ‘and the vertical “in 
is determined by neutralising the effect of ‘due 
to a horizontal ‘coil ‘supplied with ah’ adjustable current from ‘a ‘sinall 
\dary “cell: The dip is then’ determined ‘by ‘tilting’ the’ instrument 
through an angle @ about an axis transverse to the axis df rotation pt 
the coil, ‘such that the galvanometer remains’ undeflected ‘for the same 
| z01 as ‘prévi The dip is'then 
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CHEMICAL PHYSICS AND BEECTR CHEMIST 
Part) Vix Adsorption: ‘tind: the Schulse- 
ppi''457-474)' May}''1924.) The Schulze-Hardy ‘law, which: establishes: a 
relation ‘between coagulating power and :the valency the coagulating 
ion“is only partially: fulfilled in:thecasé of the coagulation of manganese 
dioxide sol. « Tt has-also: been definitely proved experimentally that in the 
adsarption precipitated manganese dioxide 
experimental r on, on ‘show an ion 
precipitation. (6 power), for a a is } 


‘When an Proper to a sol, the first tp is 
refs ge on t particles by the adsorption of, ions 
urther ion of the electro 
fo the first step that the Schulze-Har y Jaw is applicab e existence 
minimnm concentration of electrolytes for coagulation of colloids 
By based on, kinetic, and adsorption points of view, 
of charge depends upon amount as. well. as On, the 
adsorption. Hydrogen, hydroxyl, ete,, ions, which, are 
per rmanently,adsorbed i in large quantities, are, most, active, in etaaes ae 
Substances which, are, neither. strongly. _basic ,or, acidic, are capable . 
dsorbing pesitive.,or, negative. ions, and, pass. into the. colloidal state, 
Charge reversal is possible in those colloids where the neutraliser particle 
of the..sol can immediately adsorb more of the preci iptipting jon, , Th 
opinion is expressed that charge reversal, amount o } 
complex formation depend on chemical affinity existing between the 
adsorbent’ and the substance adsorbed. Experimental work recently 
carried out proves that soil acidity is very likely due to the adsorption 
F. J.B. 


‘1941. Relation between of Certain Charcoals and 
Some Other Properties. H. H, Lowry. (Am. Chem. Soc., J. 46. pp. 824- 
846, April, 1924.)—-Experimental details are.given of the determination 
of .chemical. composition and measurements. of apparent density in air 
and different liquids, sorptive capacity, and porosity of 23 samples of 
non-activated charcoal prepared from anthracite coal. It is indicated 
that the H content (0-21 — 0-53 %. of chemically combined H) varies. 
with the maximum. temperature at which the samples are heated, and 
that.complete elimination of H only occurs at graphitisation temperatures. 
Apparent densities in different liquids are practically independent of the 
immersion. fluid, the data supporting neither the penetrability hypothesis 
of Cude.and. Hulett nor the compressibility hypothesis of Harkins and 
Ewing. Pore volumes are found to decrease with decreasing H content, 
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observed felationship; between’ the apparent: detisity water and» the 
HH content of the charcoals istakenias confirmation of the modified penetra- 
‘tion: ‘hypothesis. «That .sorptive capacityimcréases with increasing H 
‘content is; shown td ‘be in accordance! with the: view; consistent: with all 
down available:eviterice; that: so-called: amorphous carbons;are hydro- 
tatbons of low:H:content built up of polymarised residues fromthe thermal 
‘decomposition of :hydrocarbons of: greater: hydrogen: content; and: that 
any treatment: tending the: unsatutation ofthese: residues (will 
Vapours by Charcoal): Ai Coolidge. (Am. 
‘Chem: Soo. March; conditions ‘capable 
‘of yielding reliable results: in the measuremént ‘of: adsorption of vapours 
by charcoal»ate ‘discussed! “The: charcoal must be freed+from gas: 
definite ‘maximum: :temperature, ‘the ‘system’ annealed: ‘moderately 
‘duritig the puniping‘out/of 'the vapours: Desqe- yimo ist 
"Of theo nite vapours: examined ‘over «ai temperature: range from ‘0° to 
800°, sand at: pressures’.vartying from 0+ 0002anm ‘to '1000'mm., benzene 
is the most completély' stable in contact with charcoal: evenat the highest 
reached: Theil adsorption <in ‘this case may,' indeed; serve 
a type, the | ithmic isotherms and 
in sore th pela and the préssure 
‘is approximately“ tional to the 
grant of charcoal, high and low conceritrations, 
‘tog. Somewhat similar’ tesults 
are ‘obtained | compounds, with’ water and methyl al¢ohol 
the ‘logarithmic “isotherms” are ‘concave instead of ‘convex upwards;”and 
néver indi¢ate equality of and 9: ial 
Ndditional evidence is obtaitied thatthe*adsorbed’ material ‘exists as 
a liqitid, ‘éven' Below the freezing-poinit of the li 
Adsovptive’ Capacity of Wood Charcoal for Dissolved’ Substances 
Relation “tothe Temperature of Garbonisation? Philip and J. 
28) pp! 346-366) Aprit'2024)) Analyses’ have 
been fade ‘of ach amber of charcoals 'iprepated by eatbonising ‘birch-wo0dd 
‘for periods at Gefinite temperatures. | Fromthe results measure- 
‘ments the? adsorptive power ot. ini ‘relation “to ‘iodite, 
that dhe the production ‘of an ‘active charcoal 
‘py earboitisdtion” dlotie varies ~with® the! nature’ of the substante' to” be 
adsorbed. the? higher temperatures ‘employed; increased facility for 
| ¢arbonisation results it marked rise in the’ 
$984 Absence the ‘Gusts afler she Passage: of 
Discharges. 8) Pine Wires Vacitm. “TR TR 
(Am. Chet? S80! pp! 894-924! “April: 1924.) ~A~powerfal 
condenser of a 0: 5 ity, charged to 42,000 
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84;000°volts. ‘The discharge is ‘then allowed ‘to pass through saturated 
‘méreury vapour at 90°C., 0-1mm. pressure, between accurately round 
‘steel -balls: 3-2.cm: in diameter.’ The gases evolved: in. these discharges 
‘were ‘tested for'helium ; 168 discharges were made between: points with 
-42;000 volts asiabove described, and ‘the discharge was: allowed: to 

ipass through'the mercury vapour ‘300 ‘times... Hydrogen’ was liberated in 
“all the trials; butin:no case was helium detetted;’even by the use of the 
‘highly sensitive spectroscopic method of Soddy;'which will:detect 2x 
of helium: It is found that ordinary spéctros¢opic-methods for the detec- 
‘tion of helium are, on the other hand, not at all sensitive. In no case is 
the amounit!of-heat*produced noticeably greater than that to be expected 
from the condenser discharge alone... Thetheory of:atomic disintegration 
_ 4s discussed, and it is pointed out that the failure of the electrical discharge 
«methods to disintegrate the atom is due to the fact that-energy is not 
transmitted to the-nucleus in a’ sufficiently high concentration, Electrons 
velocities of) several million volts, :may: prove effective, though thus 
far only high-speed a-particles have induoéd: disintegration, as in the 
experiments of Rutherford. The condenser, using the 84,000-volt arrange- 
ment, is, discharged times through a: 500-c.c, bulb. containing very 
hydrogen: at 40mm. pressure. | Tests 

By the method of Soddy reveal no trace of helium, 


“1945. The- Theory of Vales. B.. ‘Flirscheim. (Phil. 
Mas 47. pp. 569-576, March, 1924. M. 
Abstract 338 (1924)... The electronic theories of Fry, Vorlander, La 
and. Robinson, Eastman, Huggins, Crocker, finally.. Lowry are — 
sidered, and it is stated, that a list of 110 facts,.to be published soon, 
shows that the assumptions made.in.these theories do not agree with the 
experimental evidence ; Lapworth and Robinson have, however, promised 
further developments as to. the interpretation of .their theory, which 
postulates conjugated addition for o-.and. p-, and. + alternation for m- ; 
- the author has postulated varying alternation through varying affinity 
demand’ of the substituting atom (Lapworth’s. atom ‘’), and mole- 
cular, addition at maximum. free affinities, with no assumptions as to the 
ultimate nature of chemical affinity, . The physical assumptions underlying 
the electronic. bond theories appear to offer considerable logical difficulties, 
some of which,are mentioned ; with positive-negative alternation ‘‘ elec- 
trons, must; be, shifted. sinultancously, vand, in, the. same molecule, in,,the 
same,and in opposed directions! is, suggested. that many authors 
show. a,preference for the number. 8, to gratify, which they will set aside 
the fundamental law of electrostatics. .. Accerding.to the author chemical 
reactions.are,-in.the general case, governed: by ‘three internal factors: 
the amount of affinity available at the.reacting: atom. (quantitative factor), 
which depends on the distribution of the affinity force in the molecule ; 
the. kind. of affinity available at the reacting atom (polar factor = general 
polarity); the magnitude. of steric hindrance. affecting the reacting»atom 
(steric factor). . It. is shown how these different factors have to be taken 
into account in the caserof a number of organic 
of acid, and.of other acids.) 
1946. The. and. Govalence,. 
Briggs. (Phil. Mag. 47, pp. 702-713, April, 
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by igeriéral electrostatic attraction. Withi combination by convalence, no 
electrons‘are transferred, two or more: électrons: being shared between the 
combining atoms.‘ ‘A diagrammatic illustration’of the molecule.of a strong 
electrolyte is studied) and it is arguedthat:the difference between: electro- 
valencé and: covalence is only a difference-of degree, the electrons being 
shared equally in‘ covalence compounds :and“unequally in:-electrovalence 
the smote: unequal :the ‘sharing the, greater the polarity, of 
theicompound:: ‘Onsimilar lines: of:investigation: the 
nurhberof :molecules':té form 4 ‘simple cubieispace-lattice,is studied, 
‘The special features presented by aluminium: chloride; sulphary! fluoride; 
boron ‘triethyl; andother compounds areconsidered in relation to valency 
combination; the general ‘conclusion ‘being’ drawn that) the separation, of 
compounds. into two sharply-defined classes—electrovalence compounds 
parative Study of the Adsorptive Power‘of.Different Varieties of Charcoal, 
Nw A. Yajnik and Rana. (Jj: Phys. Chem, 28. pp. 267-278, March, 
1924.)—Adsorption a substance by: charcoal is found to be increased, 
although only: slightly, by rise of temperature.:: With increased. dilution 
of a dissolved substance, the relative:amount adsorbed’ increases, but the 
absolute! amount. diminishes. As régards’binary mixtures, it is. found 
that either: of a‘ foreign)substance may have no. effect 
on the adsorption: of another substance, :the adsorption thus depending 
very little on the tonisation, or (2): ‘a substance may be adsorbed to.a less 
extent in presence of-another substance 'than:if pere, or (3) adsorption of a 
substance may be increased by the presence of;.or atthe expense of, another 
substance. | Thus; no general rules are followed and the effect of a sub- 
stance..on ‘the. adsorption of another:cannot, be predicted... Adsorption 
by wood charcoal which has been previously heated. approximates to or 
even exceeds that by animal charcoal.; some.exceptions the order 
their, Abundance.cn the Barth: Aston: 
70148 pp. 893-395, March 15, 1924;)--The relative abundance in 
theiearth of the different, types of atoms) including the known isotopes, 
is shown.in, a diagram, in which log,g abundance, in gramme atoms, 
plotted:,against mass:numbers; for the first, 39 elements ; the number. 
gremame-atoma. the number of atoms;.so. that, 
estimated, that the total number .of: atoms:in the lithosphere, hydro- 
sphere, and atmosphere is: nearly 10°, with:about one-third that number 
of The diagram shows! the::proponderance elements of 
even Atomic. number. by: series of peaks.;: “and the importance. of atomic 
weights, or mass:numbers, of the type 8#:is shown. . There is a very marked 
contrast between the range of abundance of the isotopes of any one.element 
and that of the elements themselves; * there are about 3 Cl®5 atoms to 1 
and about 2:Ga®atoms to 1-Ga4l,.yet there are a thousand zillion - 
times «more atoms (of Gh ‘than ‘of Ga.).) seems improbable >that. sneh 
differences are altogether due to the difficulty: of detecting isotopes; the 
relative amount-of which in an ‘element is:small, and 


» 
CH A | HEMISTRY 
re 
aad 
4 
¥ 
4 
PK? 
ARS 
t 
RY 
22, 
‘$4 
a, 
q 
aid 


‘of ‘accounting for. them: available — 


saiiple of matter is entirely the similarity between 
isotopic atoms ‘be even deeper than‘ sapposed.!  Thefact 
that ‘the ‘relative abundance of the elements: ‘in ‘meteorites is: much the 


sate as that the earth is against the'first idea;:so/ that the: close abun- 
daricé relatiots between the isotopes of any element be connected 
with the structure ‘of the nucleus and its stability in:evolution;::all atoms 
of the same’ element: may contain’ an in ¢ommon,: the 
stability ‘of the ifiner nucleus determining ‘the abundance of! the element ; 
outer parts maybe added to this in different ways; forming isétopes, without 
altering the stability«greatly. The following facts»\support 'this idea: 
the ‘mass relation between the isotopes, of 'tin:issintegral to the highest 
adeutacy’} the same is trueof those of: xenon but the masses:of the tin 
and ‘xenon isotopes are not telated integrally, those of tin’ being lighter ; 
this is 't6 be expected if the “inner nucleus * of tin is lighter than that of 
1949. The Electro-chemistry of Gases. S.C. Lind. 
Séc.) Trans: '44) pp: 63+71; Disc., 71+75, are thade 
of the arhount of chemical change accompanying kriowt amounts of ionisa- 
tion produced ‘by radio-active agencies. different cases 
of the titimber of reacting molecules: with the number of pairs of chatges 
indicates' that the gas‘ions are chemically active and ‘constitute the inter- 
niediate activated products of reaction.» ‘In! the «decompésition of CO 
itito CO, and found that’? molecules of CO areidecomposed for each 
moléculé of’ which is ionised; and ‘that'the free electrons ‘take no part 
in the ‘chemical ‘action through formation ‘of negativetions;\but merely 
act to te-establish the electrical: neutrality) .The:folléwing: general con- 
élusiotis “are drawn: (41): Frée ‘electrons’. promote: dhemical ‘reaction of 
gasés ‘only when’ a ‘gas is’ present capable: forming: a negative ion ‘by 
attaching the free’ electrons: (2) Gas ions: tendto form charged complexes 
by ‘dttaching ‘themselves to electrically These com- 
plexes ‘are the ‘intermediate: compounds» of chémicalyréaction: (3): Acti- 
vated “molecules or°atoms do Not imteract among themselves, but react 
with unactivated molecules.’ For instancé; O atoms ata low concentration 
will combine with CO to give COs, but will not react with each other to 
f6ttn’ Oo." CO, is ‘not décomposed: by’ a*particles,: but ‘in Hy, 
a8 aii‘acceptor, reaction occuts'with the probable intermediate 
fortiation ofthe complex! (H,COgHy) * similar’ which is 
given in Water formation, lowsmomentary ‘concentration 
«OF Hétivated! ‘Substance: is Vapablesdt ‘the: action: of negative 
‘ (5) Active' ions may ‘be destroyed” by *reverse 
either ‘uni! or multi-edtipénent! system) withoutany effective 


cheittival action resulting,’ «This ‘reversalinay'be prevented’ suitable 


#ecéptor! the absence of all least‘one gag with dffinity for: ‘electrons 
of chémhical change: toripnisation’is obtained ‘than when one 

present?’ A *sedoridary is:ialways: By ‘electrons in restoring 
Solubility Curves for the. position: of Double Salis 
Levi.) | Marth] 924.)-+- It is:pointed 
out that vhe/decomposition of double salts im sélutiomis indicated from the 
toa Seater: extembithan hasbeen igenerally realised: 
XXVi.—a.— 1924. JOY 
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three ‘solid: tothe cits, components, 

A‘and In the case of complexes: whi¢hare only stable at-highen tem, 
othe -transition point corresponds to, the lowest temperature 
at which ‘the! double:salt can exist: 1Below/this point, only.a,mixture; of 
the components is stable. ..A somewhat: higher point: known as the begin. 
ning of the transition interval represents the: lowest temperature,.at: which. 
the double salt can be dissolved in water without; 


terval i y there a differ: 


typ pital ‘double ‘ate in. which 
solutions is represented By the 
pet and the temperature by the abscisse. ‘Each’ solid’ phase present 
in the system has aicharacteristic solubility curve, transition. point 
is' given by the'intersection' of the solubility. curve! of a:solution of 
AB ‘with that of the solubility curve-ofA, in a solution of 
This! coincidence! occurs:at:the same: intersection. of 
the solubility curve of Bin A + AB with Bin B + AB. The beginning 
temperature of the transition interval occursiat the: point 
of intersection of the Alin. asolutionof .Bi+ AB 
that'of |Data jon theslimita.of the transition interval are 
 givencine the: Series of; :analagous:{ double. salts., of.,the..type, 
by -Koppeh:  Ac:detailed. sinvestigation ,is,.made.,of the. 
‘solubility”:of: «which is;only sstable at, lower, tems, 
‘and: decompdses temperatures above transition..paint 
‘of 69°C. A discussion is given of the rule of Meyerhoff,,; which 
relates the transition point to the solubility curve of the disappearing 
This rale\is:considered: to’ be, untenables:i(\ P. 
The Solubility:of Salts. . Mandain- -Monyal. (Comptes. 
Rendus, 178: 116451166; expression, 
for the solubility of salts,.where «is. given by 
‘Thevalue'of sis determined experimentally by measure- 
ment’ of the vapour pressure of ammonium initrate solutions, at, various 
concentrations ‘The-irésult:,obtained gives Ai/AT 
0059. By: calculation: from the :férmula and’: the. values, for, the 
‘golubility and ‘heat: of! solution’ determined ;: ‘Previously. by. the author 
(Comptes ‘Rendus, p: 175, 1923.) the result<is Ai/AT, = 0:00535, 
This agreement is quite satisfactory if the:difficulty. a measuring vapour 
KE Water sagt Stes} ‘Contac ‘with Copper. 
w. G. Whitman and P. and Engin. Chem,., 16. 
1924.)—Experiments: are .described in which, the 
ral water corrosion of steel. in Contact:witha meta! lower in the electro- 
motive seties has been quantitatively determined. . The results show that 
‘thé total corrosion is thesame with bare steel plates.as.with steel specimens 
of the same size having: 75 % of their: surface:copper plated, that is, in 
the latter case the corrosion per unit area of steel is four times as great 
as in the former. © The total corrosion observed is determined by the total 
effective 'surfadé aVailable for the:depolatisation of hydrogen by dissolved 
oxygen; the actual corrosion occurring on the steel alone. — oe 


CHEMICAL ELECTRO-CHEMISTRY 


polished with 6mery paper remove the copper ‘coating 
@ver a’ small definite area, The rates of corrosion were calculated as 


area of iro 


Phys. Chem). 28. pp: 198-211, March; 1924:)--The author shows that, 
@lectrolytes into ‘ions and by admitting .Ghosh’s hypothesis of complete. 


diss0tiation Of salts into ions independently..of the concéntration of their 
solutions; a'theory of electrolytic dissociation compatible with experimental 
can “be established. theory: is worked out bya thermodynamic 


becomes constant. The data‘are in accord with‘anelectrolytic mechanism 


foll6wa the consumption of ‘of the'dissolved:oxygen of the water is. 
equivalent to mg: of iron The specific corrosion rate is 


1953. Dilation’ Law for Salts. 


rejecting the classical ‘conception® ‘of partial dissociation of strong 


are rélatively high,’so that this ‘solvent must be regarded ‘as 


“of high dissociating power: The.curves connécting:conductivities with the 


- Gabe roots of ‘the concentrations show that the valueés:of the conductivity 
és of'solutions of ammonium iodide and tetra-ethylammonium iodide increase 


react with the aldehydic solvent. 


79. D = 51-4, degree of solvation of the kations ofthe 
- Same ordér of magnitude as in aqueous solutions. The Storch equation 
concentration’ of the solutions of the different: salts. with considerable. 


accuracy, the value of the exponent, im the equation C(A 


(Phil. Mag: 47. pp. 721-724, April, 1024 8 


| 


‘Getman. (J. Phys. Chem. 28. pp. 212-220, March, 1924,)—-For lithium, 
sodium, potassium, ‘rubidium, ‘ammonium, ‘and 
4odide in furfural solutions, the values of ratio, A Aoi 


more'fapidly with dilution ‘than do the corresponding values'for the other’ 
j0didés ; this’may be due either to an abnormiality in the dissociation of 
the alkali iodides in furfural, or to the of the radicle. 


delation involving the viscosity and dielectric constant of the solvent, © 


- different salts has been calculated and found to be approximately ofthe 


6-1, x 18-2 cms surface of mild steel plates 
water flowing chnatant head:: ‘:The- copper-plated. plates were 


is found to express the functional relationship. between. conductivity, and 
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distribation of the particles is analogous to that regulating the di 
of molecules of-gas in'the atmosphere [Pernin, was, based: 
on experiments’ for distances up: to yet: the impression is 
held that it is valid for all distances [Abstract 392.(1923)}. Further experi- 
ments on the lines of those; previously. described |[Abstract 1787 (1922)) 
have. been made with gamboge, arsenious sulphide, copper, and silver, 
special: care being taken'‘to: protect the solutions from:change of 
ture ‘and: light.:«:Thei results, leave::little room for doubt that.the 
particles‘ in ‘these «solutions: are:distributed uniformly and. that: such: 
distribution is regulated; by. some.mutual agtion..of the .particles,. this 


1956. Volumes in Vicinity of State of Miscibility. 
N..Perrakis... (Comptes. Rendus,, ,4482-1483, April 28, 1924.) 
The author has shown [see Abstract 1516 (1924)] that. the influence. of the, 
of on. the volumes is, denoted. by 

of the. curve giving, as a function,of the composition, the 

vena of volume produced i in mixtures of two components of a binary, 
system. Also, that this curve presents an appreciable rectilinear part 
indicating’ the proximity of the region’ of 'ion-miscibility. “The present 
paper recoris a continuation of this work, the cutve deformations 
systematically Studied! at 20° for the ‘volumetric Variations exhibited by 
mixtures’ ‘Of ‘benzerie’ with the first four‘ primaty “glcohols: The’ 
curves ate included; and show : (1) Rettilineat’ portions indicating ‘stat 
of the degrees’ of miscibility increasing from the benzere- 
tyl'dicohol system to that of benzéié-normal butyl alcohol? (2) that 
‘Volume’ Variations: ‘ingrease upwards ih’ the’ alcohol series; and it is 

ested ‘that for an “alcoliol in’ the series 

parabolic | curve would, be given, 


‘2987. The: Osmotic Equation Activity: of Strong 
Electrolytes. Debye. (Phys. Zeits. 25: pp2'97-107, March 1, 1924.) 
The osmotic and activity relations of strong electrolytes formerly: published 
[Abstract 2541 (1923)] are now derived. in a new, manner involving some 
simplification. The. law.of osmotic pressure andthe osmotic equation 
of state-are taken’ as.the starting-point on the. assumption that this law is’ 
accurately known. for’the limiting case of disappearing molecular forces 
and defined by the known relation for the thermodynamic potential or 


free: energy. of dilute ‘solutions... The. deductions: are compared with ithe 


conclusions on the activity of strong electrolytes} which have: beem derived 
experimentally N::Lewis.. Departures ‘from the ideal: or van’t Hoff, 
relations are the:more marked. the; greater/the degree. of dissociation, and 
the higher the valency of the ions,: :The:purely Coulomb molecular forces, 
as being the main determinants, are alone considered in,this paper... The 
additive terms) required by. the osmotic:Jaw sare: derived mathematically, 
by this.considering only: factors -which»operate: at ‘high .dilutions and. 
neglecting effects; such as the sizeof theions.and other:factors, which apply. 
at) A consideration:is made: of the energy change 
involved in. bringing ‘a solution froma low; to. ahigh concentration isotherm- 
ally on,aceount.of ‘the:mutual electrostatic.forces exerted bythe charge 
on the particles., .By considering the: removing 
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in an‘atmosphere ofigiven 
ionic. concentration and: dielectric constant; the ‘following relation is 
derivéd : Représénting the van’t’ Hoff: expression ‘for the! ideal osmotic 
pressure: nthe! actus: osmotic ‘pressure is give by 


SOIENCE 


where €; is the:charge:on the individual! particle; X-thérdensity of the:ionic 
atmosphere, D> the’ dielectric constant,:# ‘the Boltzmarin' constant; T the 
absolute temperature, and n; the numberof ions of the typéii.:: ‘The'term, 


X is défiried “by the 


high ‘dilations is give 

Formule to evaluate the of ‘Git this tial 
f 


derived mathematically. Jostied ave) 
as employed: by Lewis is" determined by 

of the ‘solution ‘is “det erm 


are; for, the. activity, nts electro 
and, the, results, compared. with those, obtained by, Lewis... 


with, the conclusions, of Lewis, seen, that the rmining factors in, 
the energy, zelations of a solution are. the density. of the 
which at low eoncentrations.is proportional to the square ropt of the ionic 


concentration,.and, with the. exception of yalency,,is indepe 


individual. properties of the that 
mah SoH ion, the osmotic équation of state passes into, the 


| 2p fo, where — fp represents the departure from the osmotic is 
molecular forces. and, jons into.which a molecule 


‘breaksedown.., Farther, where cqnstant and,C 


oil 958, Changes by the. Extension of ZineGrystals.:, E.NidaG. Andrade. 
Comments on.a paper by:H. Mark, M. Polanyi, and\E. Schmid... $0 
111959. X-Ray: of. Metal Films»: .(Nature,: 
ph 639," May:'3;- 1924.)—-In: thé: Bakerian) Lecture of 1857: Faraday: 
discussed The:experimental relations 6f gold and other:metals to light.’ 
His: investigation had been after! the: mode iri: which fineliy-divided gold: 
affected the colour of incident light; in particular the transparency acquired 
by gold-leaf; heated to'a' little: below the softening temperature of:glass:: 
Later,’ Beilby asctibes the transparency to am’ opening up of the molecular: 
structure,’ thus ‘modifying..a suggestion of Faraday's that’ it was due to 
an ‘opening’ up ‘of ‘grosser portions of the: metal. « The: transparent.deaf;: 
when pressed by ‘the smooth round ‘end>of:an agate pencil, 
more ‘green by transmitted and yellow ‘by ‘veflected light, ‘This effect,is 
of considerable interest not side; but also: because it is 
simple’ case of change’ due to: and 
VOL, XXVII.—A.—1924, $80 RK 
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examined | by, X-ray methods. by: Maris, Schmid, .Weissenberg and Polanyi 
Abstract The present examination:-has been undertaken 
on some of Beilby's pure gold films, using a Miller spectrometer, whichis 
well adapted forthe purpose, . The film wag mounted on glass,)and in 
most of the experiments. the sheet) was *used, aa;a_reflecting-face, Deing 
equally inclined to the incident: and,reflected \rays:. Brief experimental 
details. with three photographs: are ineluded«\From, the results obtained 
it appeats that. the beating puts some, straifinto, the crystal, though. it 
increases the amount of arrangement; Heating relieves, the. 
play; .The, greater. strain, is also:the 
cause of.the greater response; te: action which is Sound 


- Goodenoughand G,T, Fel « (Univy of Hlineis Eng..Exp, Sta; 


Bull, No. 129 [160,pp.], March, available.fromreactions 
at.bigh temperatures, is not, generally the.exact equivalent ofthe heat: of 
reaction,; in addition, the reaction cannot.progeedito.completion, but halts 
when,,the constituents; attain, a. equilibrium; | (The 
maximum, temperature .is;thus definitely: limtiteds, This: explains the: dis: 
crepancy between. the indicated pressures.of. explosion in ian engine-cylinder 
and those. calculated ‘by methods involying three, usual but unjustifiable 
assumptions (1), that the, combustion: process: is; adiabatic (2)! that 
products is constant, whereas this increases with 
temperature (3) that combustion .is. complete, which.is untenable 
of chemical equilibrium, ,according: to, which, the mixtute:at 
he point, of. maximum, pressure must, contain, a..considerable..amount: of 
“In this. paper a.réswmé of the.,important;laws 
of gaseous mixtures is given, together with, a,general,theory of chemical 
equilibrium,, , The, determination of conditions,of, chemical equilibrium. is 
afundamental problem in the investigation of, temperatures and pressures 
ta; combustion... .,The equilibrium, eyuation: for, various: reactions. is 
rived, by. the, method of thermodynamic. potentials, The: analyses of 
exhaust gases of a petrol engine as given by, Watson, including methahe 
and, formaldehyde,;can thus, be, satisfactorily, explained. The. energy. 
equation iis developed and. the method of solving the system. of equations 
for the calculation of, maximum temperature is shown... The data. from. 
explosion experiments by David. and’ by Bone jand Haward are examined, 
and... the observed calculated temperatures compared; The ; effects, 
are, studied,’ for various, fuel. gases, of varying; the. initial pressure and: 
temperature of, the gas mixture and, of excess airand:loss of heat during, 
combustion: . Tizard and Pye’s approximate method of calculating maxi- 
temperatures for. ;discussed ‘their 
values, re-calculated. by, the more, exact \provedure, the. results being in, 
close.agreement: Phe question of water injection is:noticed.::, Namepical 
examples are. given, for. petrol-air and kerosene-air mixtures. and, also for 
the, flame temperatures. attainable in oxy-hydrogen and oxy-acetylene’ 
welding. ; Available data on. specific heat and) heat of combustion of: ie oro 
(1961. Gaseous: Explosions. at. High, of! 
Initial, Pressure upon the Rate-of the Activation, 
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Nitrogen: tn Explosions: We Ai Bone; Mu Newitt 

Townend, (Roy: pp 4064438, 1924) 
experiments [Abstract 2013 (1023)} beech with initial 

préssures'P; ranging from’ 3'to 100 atmos: ‘Whilst in nixtures of H,'N, 0, 
of Of CO; O,-af ineréase iti P; shortens the time's) teqnirdd’ tb develop thé 
maximem pressiré P,,;the reverSe holds for CO-ait arid (260° +O, + 4Ny) 
tnintares, long as’ Pj not exceed atinos.)%,, P,, and the tate of 
boolitig the’ for (200 ++ as’ fot (200 03); 
thé NN acting Merely dé dilueitit. At Pj = 10, the: “absorbing fun 
of becémes appareht. At first (Pj fron’ 10°t6 26 ates.) there is 
larpe dxothetitile “effect ‘during the codling peri6d, without’ ‘appreciable 
lowering 6f the edtrected P,, value: That remaitis 80-even at 50 atinos., 
if ‘éxperithental conditions are rendered unfavourable to the forniation — 
of NO by a partial replacement of N by its equivalent of CO. The -9 
Py, is slightly at P; = 26 ‘and more “at higher 
the ‘secondary! NO-fortation’ if w ‘normal 
torsiation:is davourably affected ‘by att ‘excess of oxigen. On thé other 
harid; ‘exerts no’ such energy-absorbirig function ii hydrogen-ait 
evel) at the highest ‘rate P; of’ 76 atihos.';. théte is Tn this case 
‘NO-formation, though the little lower, 2820" against 
9020° K.* Speaking ‘generally; no ‘after’ burning: or efiect 
Could: Be detected ‘im mixtures such as (2CO +03) 
or) 4+ 4Ar) at above 10 and there was sign 
Of & littitation Of in (2CO ++ Og) mixtures, éven when ‘the temperature 
went up to 6200° K. These facts are “best: explained ‘by a primary 
Ny-activation owing to an absorption of the peouliar radiation emitted by 

‘CO-mlecules, which may or not be followed by a secondar 

NO-formation depending upon favourable’ experimental conditions: 
primaty NO-formation of purely thermal characte? would not 
albthe facts. A resonance reaction between CO and Ny in thesé explosions 
Would aéeord with the modem view as to the similarity of thé electronic 
constitutions of the CO: aiid: the Ng-moleonles: “This ‘faddidtion  etises 
fromtdirect interaction between CO and :'O atoms (6t possibly Oy‘molecul 
father than from interaction between CO dnd’ OH, because | 
of 00 by Hy in the CO-alr expliions eounteracty the 
Nypactivation as’ was ‘previously shéwn by ‘the authors: The point’ is 
further studied by a spectroscopic investigation of the effeet of gradtuar 
additions of hydrogeti tb ‘That thé percentage of the forfiiation 
NO ih expidsions of coal yas and Of CO-ait was greater than could be 
accounted for by a purely therinial effect had been observed by F. Hausser 
he suggests Gh effect of ultra-violet tadiations (* Chemistry and Tadustry, 
160; August’3; 1922), “HB: 
“ERE (Op 
te 4962): of Hyarogen-Ion 
Of the Apparent Dissociation Constants'of Indicators: Pavté Methods! 
Pot asi ridicator coloured in only one of forms’ the saltable ratio 
for defining the degree of transition at any point within the zone of 0b 
«Change is that the intensity of the absorption at point to: 
of equal quantity of indicator under’ conditions’ ensuring maximuny 
intensity. With indicators which exhibit the essential behaviour of mono- 
basit acids ‘or bases, and. ‘with which complete be 
obtained, thé! Value of Ry the pi percentage: colour’ 
VOL. XXVII.—A.—1924. VRE 
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be employed; ‘or; use.may.-be made: ef the ratio Rg of the intensities of 
absorption: at two wave-lengths selected at ot nedr the réspective thaxima: 
of. ‘the twa iabeorption | bands in. question. ‘Fhe results, obtainetl. with twa 
indicators give in-ench case regular variations between the values of pH 


and Thus: spectrophotometric: ratios, of :eithet:.or both: the: above 


types:may: be: used. for the evalustion:of 

cat being: mecessary;,merely: to, determine: the ratios with suitable, 
indicators in! buffered. edlutions affording, small: intervels:.in) pH: vabies 


‘An Metod of Fat 

Sv Tilley hd Raisto 

been investigated for the purpdse’ of -following’ hydrolytic’ re 

Guth ‘as the removal of ferric’ iron ‘arid ‘aluminiim “from copper Sulj 


solutions | ‘by ‘Various ‘basic substances: hike’ powdered” | 


oxide! etc. 'Chatigés “ih ‘direction of thé Vvoltagé-tinie “curve; oF of ‘the 
voltage-hydrolysing curve,’ allow of following the process’ without 
the heed: of chemical analysis.’ The' likewise ‘applies in the 


with an. arrangement ured volumes 
be order, to fa neat the, end po 


65, Reactions, of. he, Lead, Storage, sBatiery., M.Knobel,;; (Am, 


DOG Trans. 43. pp. 99-104 Diac., 104-106,: 1923.) 
investigation, .was.;carried -out, with. a, view,, ta, determining, » the 
reactions, suggested by. Féry. or, those,of the-usual double sulphate theory 
correct. The former inyolve one mol of sulphuric acid per two faradays 
whereas, the latter involves, two mols. Experiment, shows 
of, acid varied. with the,sate,of, discharge, at, low 


supported, 


1966. Direct Measurement of Capacity Phase “Angie: 
Millerii:::(Phys: Rev. 22: 11923.) Using ‘sym- 
metrical condensers in which the separation of’ the:plates'could:be varied 
to: 0: 8:cin., the series tesistante and the capacity for small 
current density were: teasured’ by. means alternating:current fridge: 
Within «the ‘errors ‘of :the: experiment;: capacity 
pendent) of:the separation of: the: plabes;;and-thé a:lined 
futhetion: of: thé separdtion;: apptoaching; however, acdefinite: sprface 
resistance as:‘the distance between the plates: was teduced.: Por ‘coticen« 
trations greater than hundredth normal it was possible-to work: with -sudk 
sepiardtions.that: the résistance: of ‘the:electpolyte could neglected 


comparison with the: surface resistance,» Were; 
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of eapacity,: resistance, andphase’ aiigle 
potassium btomide as electrolyte and clean gold-electrodes as: soon 
as possible after immersion in the electrolyte;‘a ‘study was made of the 
ofthese constants with concentration; and ‘for frequencies 
froin! 570:to 8500 cycles. capacity: varied: very nearly directly and 
the #esistanvé' inversely ‘as the one-fourth power ‘ofthe concentration, the 
product CR: being nearly constant.’ The phdse-angle was’ very ‘neatly 
cofistant for variations both of concentration and of frequency, showing 
slight decrease'with increasing concentration’ and a‘ slight 
with in¢reasing frequency. Tt was about 66°, 


96743 The. Life, .Period . of . Qvervoliage Compounds. Newbery. 
measured by . making...o ations at:.various. commatator Speeds. and 
in to infinite; speed. The. evervoltage hydrides. of zinc: and 
chromium, appear. to, be stable.; ‘graphite, silver and. platinum less stable,; 
ium, copper; | nickel and lead are unstable or,variable.in composition 
electrode, surface... The methods.adopted ,by.Glasstone, and.also 
by. Tartar..and, Keyes, are criticised, their..theories, shown to) be 
untenable, . that alternating. current, ammeters cannot 


ffect of Current ity on M ‘Knobel, 
‘133. is drawn to ye effect on tage that 
be’ ex pected when ‘the ctirrentt-density high as compated’ ‘wi it 
values. for Also there is the important question 
of ating fésistance drop when adi measurements. The reer erence 
électrodé is sometimes placed behind the kathodein an attempt to eliminate 
the potential drop, but this method is deprecated. If the reference elec- 
trode tip pladed'dn the front side of the'électrode it disturbs the'diittent 
lines: ‘A. Tatge ‘tip, or one d too closely to the’surface; 
An précixble decrease‘ in’ current-density ‘in’ the’ €lettrolyte’ ii- 
mediately’ the tip and the electrode ‘and the valti¢ for6vervoltage 
would ‘be low.” Curves are given’ showing'the effect of varying ‘size of 
the: électtode tip and the effect of varying the 'distarice from tlie electrode’ 
sutiace. Froth these’ experiments ‘the’ atithors ‘conclusion 
that ‘it was‘best'to use tip of approximately one millimetre’in diaméter 
arid ‘to ‘press it lightly against the active electrode during measuremeétits: 
A small piece of cotton is inserted in the end ee 
entering the. tube and»breaking: the 40°! 
-or@heneffect of varying the curfent-density was. dotiiemined setting 
the current at the desired value and: making the electrode potential deter- 
tmhination within oné minute obtained 
were found: to>be:more by allowing the experinient to 
run on ten minutes; ‘during: which: time ithe:electrode would 
change: considerably;:: The generak: formi! df) the! current-density over- 
voltage curves so obtained is more: orjess:iogarithmic:: Metals generally 
specified having a-high overvoltage rise sharply to ia high ‘overvoltage 
at. lowicurrent-densities and then;increase but little with increasing current: 
Metals: of low overvoltage show’ aimore 
overvoltage thna;measured the value of feat the: 
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trend of most-of, the, curves is towards; this 


~ 


gry of electric endosmose is first, described, following which comes a 
ence formule of and Smoluchowski for the cataphoretic 
ocity 0 a ‘suspended particle... ‘The latter's gives velocity. 
icle,. and the present experimental i 


rhe glass tube 20 cm. in length, and 6 mm. dian 
ect trodes ‘gealed into the ends, ‘held ina vertical position, 3y 
‘means 4h a microscope, velocity measurements were made on suspend ed 
dgops both along the axis,and. in. the,stationarylayer R/ from. the axis, 
where R'is the inner radius. For emulsions of ten oils in distilled water, 
‘the fora field, of. 10 volts/cm., was found. to increase with; the 
diameter DP. for the range from 00005 This,is.also true.for 
emulsions. of stanolind in. weak, electrolytes, ‘but for..0;0008% CuSO, the 
mobility, js; constant... In all cases the, drops: were, negatively charged. 
Variationwith the potential gradient is not exhibited by the smaller drops, 
but Jarge..ones, aboye 0:02, mm.,, show:.a, slight. increase for. fields. of 
10. yolts/cm,.., Obgeryation on a large. drop. in tube.open at both 


zero, value ifor;r = R/V This\ has. been; experimentally verified). The 
mobility: past.an,oil:surface was:measured. after coating the inside surface 
of the:cell with:oil, and was found approximately ¢qual to:the cataphoretic 
mobility iof large drops of oil in water: This is.also true for\0-0004 molar 
Cuso, solution. H. H. Ho, 
Electro: Qsmatic she Reversal of the. lectrical Charge 
of Colloids and, Precipitates and the Preparation of Stable. Sols.with a Charge 
Opposite in. Sign.to.that.Commonly Obtained, J.N.Mukherjeeand B.C: 
Roy. ,1924.)—The authors 
the reversal of the charge of colloids.from; the point of view of the 
origin. and. neutralisation, of. the electrical charge. .,. The adsorption ofan 
oppositely. charged. ion.is due: mainly; to; electrical forces and two types of 
adsorption, by, colloids may. be distinguished :; (1) Primary adsorption.of 
‘ions.owing tothe chemical affinity; ofthe :surface, atoms; the change on 
_ the, surface;of; collgids, (hydrophobe)., in. water. as, dispersion medium, is 
due ito jthis type. ...(2) Electrical, adsorption of oppositely, charged. ions, 
this being a secondary, effect due to the surface being charged: as. a conse- — 
quence the, primary. adsorption of, ions, It, follows, from these.views 
that reversal ofthe charge of the surface, by, electrical adsorption is, possible 
only when, the valency, of the oppositely, charged, ion is greater.than that 
of the ions tothe primary adsorption of which the, surface: owes. its charge, 
When ;the is acted ion, by, chemical. affinity of the 
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except With hydrogen and hydroxy] ions (see Abstract 91 (1023)].. Further, 
alkali-metal kations can never. reverse the -c of colloidal dal : 
since théy, are cal behaviour ‘thay. bé'summ 
3 their tendency’ to exist as ions.” metal $0 


ree by electrical adsorption. 
Of eléctrolytés On the charge of negative collaids, ‘and with fhe 
epatation Of positively charged suspensdids which aré ushally obtaine 
th a egative charge. In no case’ was reversal obtained ‘wii univalent 
alkali'metal kations and bivalent alkaline-earth kations, even in 
some eases ‘the concentrations were at their 
The’ Physical Formation of Ovone by’ Disoharge: 
Classy. (Comptes Rendus, 178: pp. 1484-1485, 26,1924.) When 
alternating discharges at high ‘potentiat passéd through ‘a’ gas, ‘heat is 
disengaged, and ‘if the gas be oxygen, forma in ‘of ozone also takes place. 
The present investigation compares ‘the quaritity' of formed with’ the 
heat evolved. Expériniental details are included.’ ‘It thas been established 
that’ whatever the voltage and frequency, ‘thé iuniétical ratio between 
the heat €volved and ‘the ‘ozdtie’ formed is Constarit if ‘the experiment 
on ‘each’ occasion’ at ‘the’ ozone ‘contentration, ‘while the 
fatio itself depends éfitirely onthis Concentration. “The law; however, is 
only exact for the samé condition of’ oxygen it each experimenit’ initially. 
The total tlectrical energy is this tratisformied into parts co 
‘with ‘the*therimal and‘ chémical ‘effects. “If be ‘the “heat effect ‘in’ 
éaloriés, ‘and V the'volinie of oxygelt’ transformed into’ozone referred to 
and then it is found that V/Q'= 7,04; result:of a/large 
number of experiments at ordinary temperatures, a ratio which is constant 
whatever may be the voltage, current frequency, or apparatus: dimensions. 
no effect on the ratio between 0° and H. Ho: 
4972. The f Nitric Oxides and Ozone by High-Voltage 
Discharges. McBachron:’ Electrochem! “Soc., 
Trans) 44. pp. 200-202, 1923. ‘‘thodified type: 
‘Siémiéns’ tubs is ‘arranged. in which the ‘atinular space° between the two 
glass tubes is erilarged aiid is ‘fied’ witha large nusiber Of ‘glass rods 
_Gxtending’ throaghout ‘the’ length’ of the ‘discharge ‘tube: uniform 
Gischarge’ can ‘this ‘be obtained “without the’ formation’ of sparks. 
farther type consists ‘of & porcelain’ tube’ with’ an ‘aluminium tube onthe 
inside second Site on the outside) The spate between the porcelain 
andthe alutiniutt tubes'is' filled ‘with longs fods. a ‘tube of 
this type of outside diameter und ac: 
ata voltage 47-60! kv. ‘is applied, dischatgé is obtained 
‘consisting of corons with’a large number 6f sparks which decreasé in number 
_and length’ with’ decreasing pressure: fn ‘measurements! with ‘air it is 
found-that increasé’of current flowing inthe’ discharge indreases' the yield 
Of Doth dnd ‘nitric acid up’ certain maximum beyond which 
farther increase in the current decreases the’yield.“ corisiderable decrease 


pressitre which is greater than’tan be accounted for' by the 
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CHEMICAL PHYSI0S' AND. 


Phe presence of traves of products ‘of previous raiis 
madé small tubes of the"Siemens type modify the character of the 
discharge and decrease the absorbable products. With increase of pressure 
the-yield of ozone increases until a pressure nearly atmospheric is fedthed. 
At higher pressures the yields in! general deeréhse.’ With increasing pres- 
suted, ‘within’ the limits investigated (900 nimi); ‘the Yield of ‘nitrié atid 
increases’ with tubes’ in ' which 'sparkitig ottuts;’ and: decreases | fn’ tabbes 
like-the tod tubes;' inf which sparking does hot Increase in rate of 
ait flow will'in’ geheral increase the yields of nittic acid up certain 
maximom ; the critical air-flow rate being dependent the tube used: 
Iridreased ‘air tates give increased yield of which tend to 
constant ‘at ‘hizher rates, Sparks passifig through ‘air cause’ “présstire 
incréabe mutch too rapid to bea heat effect, “With an énclosed vohime of 
air a pressure dedrease due to ionisation orcurs at the instant the power ix 
distofinected: ‘Inait the corona dischargé favours the production of 6zatie; 
while sparks ‘tend to produce oxides of nitrogen} “A combination of sparky 


« 


ktrochem., 30. pp,, 72-83, Feb., ined 
by electrolysis from its solutions under various conditions ;;,the 
conclusions are drawn. [see Giinther-Schulze,. Abstract No, 1938 
The separately-growing masses of lead crystals may vary.,con-, 
6 in their external appearance, even when the conditions prevailing 
= their formation differ only slightly. .The following. characteristics 
owever, (1) ss of a.form type is determined: 
reproducibly by the current density and by the nature and concentration, 
t thie electrolyte, and (2) its peculiari 
but 


t in, the fashi 4 indi 
the accidental needle-. or. sword. Or leaf-shaped, 
forms, which the. separating material assumes are hot distorted single, 
crystals., with preponderating development. in crystallographic: 
ions, but aggregation forms. ‘The effects of various factors on some 
of these aggregation forms are described. T.H. PL 


9974. Ultramicroscopic Observations of the Pot Ve 
| Kohischiitter. (Zeits. Elektrochem. 30. pp. 164-176, April, 1924.)—In 
_ order to investigate the exact mechanism of the deposition of a metal at 
the kathode, ultramicroscopic examination is found to give interesting 
results. The observations of Kossonogow [Abstract 476 (1910)) are con- 
firmed and extended with copper electrodes in dilute copper sulphate, and 
silver in dilute silver nitrate. In the former case, beautiful effects are 
obtained ; a blue zone due to colloidal copper hydrate and a golden colour — 
due to ultramicroscopic bubbles of hydrogen are the most prominent. 
A detailed examination of ‘ black copper ’”’ and “‘ black silver ”’ is described, 
and’ it is concluded that the nature of these products depends upon the f 
“ dispersion ” of gas in the metal. Electrodes of copper in water alone 
and also silver in water alone are examined. The important part played 
by the gases evolved is emphasized, with especial reference to its influence 
on overvoltage and the adsorption of hydrogen by metals. It is con- = 
_ sidered that the deposition or solution of a metal electrode is much more 
complicated than is generally supposed, and further microscopical and 
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The Look Goustie -Albali by. 
Currents. F, Jirsa and, J..Fabinger, Phys. (Chem. 


109. Pp. 260;274, :1924.)-—In continuation: ‘of: the researches of Elbs; 


Grube and Jirsa.[Abstracts 2356 (1922), 1346-and_1506.(1921)} the authors 
experiment with electrodes (cylinders-or plates) of-pure lead in caustic'soda 


_ im glass vessels provided-with.a filter and a:tap at the bottomiiso that the 


amount: of Jead, dissolved can be determined.- Temperatures. are kept 
constant; working;,in a hydrogen. atmosphere is-mot.attempted. The 
lead, itis found, passes into. solution as a.divalentelement; but not quanti. 
tatively,.even. when the, periodicity (range from 29 to 307) is low.:: Thelow 

yield;,ig, not due to an; anodic passivity..and: the formation. of an. oxide 
film.,.om, ‘the lead. The ions fromthe dead: react: svith either 
yielding. with 40H’, the former . reaction 


thetofe rapid. In concentrated solutions PbOY is chiefly formed; and 


Jess lead is, therefore, dissolved than in diluted solutions. temas and 
oseillogtiiph Show that tHere ‘is ‘to 
électrolysis ‘and ‘neither~ anodic ‘nor ‘kathodit® ‘pol 
polarisation: there is ‘a ‘certain asymmetry in’ ‘when’ 
thitd atixiliary eléctrode is inserted’ the électrodes, Bécatist 
there pola ov to the ‘intermedi iti 
Liebreich, ‘(Zéits. | 186-187; “April, "1924: The 
observations and ‘criticism of A. Kleffner’ fseé’ ‘Abstract 699 ‘(1924)) ‘are 
diséussed itt Conjunction with previous work of the auithot on the influence 
Of Sulphuric ‘atid the pherioména $tidied, arid ‘dre considered’ to favour 
thé iauthor’s theory ‘of chemical réactiotis at ‘the’ kathodé: i 
passivity theory. It is ‘also: ‘that! the observati tions’ | 
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